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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 awide 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
YASKAWA product be incorporated into any product or design as the exclusive or sole safety control. Without exception, all
controls 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, |S 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
instructions 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. Theinternal capacitor remains charged even after the power supply
isturned off. The chargeindicator LED will extinguish when the DC bus voltage is below 50V dc. 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 awithstand voltage test on any part of the unit. This equipment uses sensitive devices and may be damaged
by high voltage.

A WARNING

« The Drive is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical Amperes, 240Vac
maximum (200-240V Class) and 480Vac maximum (380-480V Class). Install adequate branch circuit short circuit protec-
tion per applicable codes. Failure to do so may result in equipment damage and/or personal injury. Refer to Appendix E for
further details.

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.

« YASKAWA 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 al 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.

M 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 F7 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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Safety Precautions

B Installation

/A\ CAUTION

« Always hold the case when carrying the Drive.

If the Drive is held by the front cover, the main body of the Drive may fall, possibly resulting ininjury.
« Attach the Drive to a metal or other noncombustible material.

Fire can result if the Drive is attached to a combustible material.

« Install a cooling fan or other cooling device when installing more than one Drive in the same enclo-
sure so that the temperature of the air entering the Drives is below 45°C.
Overheating can result in fires or other accidents.




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

Illustration shows the CIMR-G7U20P4

Warning Information

Warning —|
information
position

[

lllustration shows the CIMR-G7U2018
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AWARNING

A Risk of electric shock.

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

after disconnecting power supply.

AAVERTISSEMENT

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.

/N\faig
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ABAMTIT - EERORNC XL T IIKEGRAZE %
BHRATELY,
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Registered Trademarks

The following registered trademarks are used in this manual .

» DeviceNet isaregistered trademark of the ODVA (Open DeviceNet Vendors Association, Inc.).
« ControlNet is aregistered trademark of ControlNet International, Ltd.

- LONworksis aregistered trademark of the Echelon.

- MODBUS is aregistered trademark of the MODBUS.org.
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Varispeed G7 Introduction

@ Varispeed G7 Models

The Varispeed-G7 Series of Drivesincluded two Drivesin 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

) . ecifications
Velera M;thr(;l:m Vg =2 EY (Always specify through tSh% protective structure when ordering.)
Class Capacity Outpl_Jt _ Open Chassis Enclosed Wall-mounted
KW Capacity Basic Model Number (IEC 1P00) (IEC 1P20, NEMA 1)
kVA CIMR-G7OOOOOO CIMR-G7O0OOOOO
04 12 CIMR-G7U20P4 20P410
0.75 2.3 CIMR-G7U20P7 20P710
15 30 CIMR-G7U21P5 21P510
22 4.6 CIMR-G7U22P2 22pP2100
37 6.9 CIMR-G7U23P7 Rggffigfnt?ﬁeagixgdm 23p710
55 10 CIMR-G7U25P5 Wall-mounted model. 25P5100
7.5 13 CIMR-G7U27P5 27P510
11 19 CIMR-G7U2011 20110
200-240V 15 25 CIMR-G7U2015 2015100
class 18.5 30 CIMR-G7U2018 2018101
22 37 CIMR-G7U2022 - 2022000
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 14 CIMR-G7U40P4 40P410
0.75 2.6 CIMR-G7U40P7 40P710
15 37 CIMR-G7U41P5 41P510
2.2 4.7 CIMR-G7U42P2 42P210
37 6.9 CIMR-G7U43P7 Remove the top and bottom 43pP7100
4.0 8.4 CIMR-G7U44P0 covers from the Enclosed 44P010
55 1 CIMR-G7U45P5 Wall-mount model. 45pP5100
7.5 16 CIMR-G7U47P5 47P510
11 21 CIMR-G7U4011 401110
15 26 CIMR-G7U4015 401510
185 32 CIMR-G7U4018 401810
380-480V 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 4055000 -
75 130 CIMR-G7U4075 4075000 -
90 150 CIMR-G7U4090 409000 -
110 180 CIMR-G7U4110 411000 -
132 210 CIMR-G7U4132 413200 -
160 230 CIMR-G7U4160 416000 -
185 280 CIMR-G7U4185 4185000 -
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 Driveis delivered.

Table 1.2 Checks

Iltem Method

delivered?

Has the correct model of Drive been

Check the model number on the nameplate on the side of the Drive.

Isthe Drive damaged in any way?

other damage resulting from shipping.

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

loose?

Are any screws or other components

Use a screwdriver or other tools to check for tightness.

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

€ 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 P20 and
NEMA 1 standards.

Drive model —
Input specifications —

Output
specifications ——»

Lot number ——»

Serial number ——»

MODEL : CIMR-G7/U20P4 SPEG: 20P41

INPUT: AC3PH 200-240V 50/60Hz 3. 8A

OUTPUT : AC3PH 0-230V 0-400Hz 3. 2A 1. 2kVA

LOT NO. : MASS:3. Okg

SER NO. : PRG:

. 1P20 YASKAWA ELECTRIG CORPORATION mADE IN JaPAN )

~<¢— Drive
specifications

«— Mass

Fig 1.1 Nameplate




BmDrive Model Numb

ers

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

CIMR - G7 U 2 0P4

AC Drive —— |
G7 Family

No. Spec

U UL Specification

No.

Voltage

3-phase, 208-240Vac

3-phase, 480Vac

EDrive Specificatio

Fig 1.2 Drive Model Numbers

ns

The SPEC number on the nameplate indicates the voltage, Drive rating, enclosure type, and the revision code
of the Drive in aphanumeric codes. The SPEC number for Drives that have custom features, i.e. CASE
software, will have a SPEC number that indicates the custom features installed.

[~ N

o
~
=

No, Voltage

2 AC input, 3-phase, 200-240V
4 AC input, 3-phase, 380-480V
No. | Max. Motor Capacity
0P4 0.4kwW
oP7 0.75kwW

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

Drive is mounted in a control panel.

Open Chassis Type (IEC IPQ0)
Protected so that parts of the human body cannot reach electrically charged parts from the front when the

TERMS B NEMA Type 1 (IEC 1P20)
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 1P20 and NEMA 1 Type 1 requirements. Refer to

Fig. 1.4 for details.
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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 isshown in Fig 1.5.

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

Front cover Mounting hole

Digital Operator ____ | Diecast case

T~ _
™~ Nameplate
7

Terminal cover __|

Bottom protective cover

Fig 1.4 Drive Appearance

Control circuit terminals

= } Main circuit terminals

CREE T Charge indicator

Ground terminal

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 1.6. The Drive with the terminal

cover removed isshownin Fig 1.7.

Mounting holes

Drive cover
Cooling fan

Front cover

Digital Operator —

| Nameplate

Terminal cover —

Fig 1.6 Drive Appearance

Charge indicator

Control circuit O =
terminals —CAUTION_ =
B o L N
(R ] [zl (T3l [ © J[®1 ]
a [RLI][SL2 ][ T3] [UT ][ VT2 ] [WT3 ]
Main circuit —— == ]
terminals 1@# 1@# }@#_

N_—

@R ZliS -@- Jm@

® 00O

Fig 1.7 Terminal Arrangement

Ground terminal — ‘
round terminal k




Exterior and Mounting Dimensions .

Exterior and Mounting Dimensions

€ Open Chassis Drives (IP00)

Exterior diagrams of the Open Chassis Drives are shown below.
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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



Exterior and Mounting Dimensions

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

Dimensions (mm) Heat Generation
Model W) )
Voltage CIMR- Open Chassis (IP00) Enclosed Wall-mounted (NEMA Type 1) Cooling
Class Total | Method
G7U Approx Approx| MOUNt| Extemal| Intemal
W|H|[D|wt|HL|H2[D1 |t | W |H]|D]/|WL|HO|HL|[H2]|H3]|D1| t1 [P ing Heat
Mass Mass Holes*
20P4 21 | 36 | 57
20P7 157 39 3 157 39 3 43 | 42 | 85 |Natura
21P5 | 140 | 280 126 | 266 | 7 5 140 | 280 126 | 280 | 266 | 7 o 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 | 655 | 1200300197 | 186 | 300|285 | 8 | 1655 I
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 L {78 | 23| 11 | M6
200-240v | 2015 75 380 75 30 473 | 174 | 647
(3-phase) [ 2018 | 250 | 400 195 [ 385 | 21 | 254 | 535 195 [ 400 [ 385 | [ 135 24 599 | 241 | 840
260 100 260 L1100 I
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 | —1 250 | 575 — | —_ 1380|809 | — 1250 | 600 | 575 200 || —
2037 330 63 328 68 1080 | 434 | 1514
125 32 25— 32 L 1M10
2045 86 % 1291 510 | 1801
450 | 725 | 350 | 325 | 700 130 L 1453 (1027 348 | 325 | 725 | 700 302 | 130 L
2055 87 95 1474 607 | 2081 1
2075 | 500 | 850 | 360 | 370 | 820 108 | 504 [1243] 361 | 370 | 850 | 820 | 15 | 393 45 | 114 [ M12 2009 | 823 | 2832
2090 15 45 1660 | 871 | 2531 I
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
42P2 41 | 49 | 90
177 59 45 177 59 45
43P7 0 77 | 63 | 140
44P0 100 | 66 | 166
45P5 132 | 80 | 212
200 [ 300 | 197 | 186 | 285 | 8 | 655 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 75 75| o 516 | 210 | 726 | Fan
(3-phase) [ 2030 . 2 633 | 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 | 125 32 | {453 |1027| 348 | 325 | 725 | 700 | 125 | 302 32 |—{M10
4075 91 99 1554 | 597 | 2151
130 130
4090 109 127 1928 | 762 | 2690
500 | 850 | 358 | 370 | 820 | 15 | | 504 [1243| 358 | 370 | 850 | 820 | 15 | 393 —
4110 127 137 2299 | 928 | 3227
45 45 L~ 1 M12
4132 165 175 2612 1105 | 3717
575 | 916 | 378 | 445 | 855 | 45.8 | 140 | 1579 [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 Typel) Cooling
CIMR- Total
Class G7U Approx Approx Mount-| gxternal | Intemnal Method
W | H | D|wlfwz2|ws|Hl|H2| D1 |t "B wiH|D|wi|w2|ws|Hl|H2|D1| t1 ing Heat
ass Mass Holes*
0. | 4185 260 4436 | 1995 | 6431
- 710 | 1305 | 413 | 540 | 240 | 270 | 1270 | 15 | 1255 45
480v | 4220 280 M12 | 5329 | 2205 | 7534 | Fan
(3-Phase) 300 | 916 | 1475 | 413 | 730 | 365 | 365 | 1440 | 15 | 1255 | 4.5 | 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 conditionsin UL Pollution Degree 2 envi-
ronments. This excludes wet locations where pollution may become conductive due to moisture, and locations
containing conductive foreign matter

Table 1.5 Installation Site

Type Ambient Operating Temperature Humidity
NEMA Typel 14° F to 104°F (-10to +40°C) 95% RH or less (no condensation)
Open chassis 14° Fto 113°F (-10to +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 sureto install:

« In aclean 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 alocation free from radioactive materials and combustible materials (e.g. wood).

« In alocation free from harmful gases and liquids.

« In alocation free from excessive vibration.

« In alocation free from chlorides

« In alocation away from direct sunlight.

€ Controlling the Ambient Temperature

To enhance the reliability of operation, the Drive should beinstalled in an environment free from extreme tem-
perature variation. If the Drive isinstalled 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 clippingsfall inside the Drive. To prevent foreign matter from falling into the Drive, place atemporary
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.
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Installation Orientation and Space .

Installation Orientation and Space

Install the Drive vertically so as not to reduce the cooling effect. When installing the Drive, aways pro-
vide the following installation space to allow normal heat dissipation.

1.97in * (50 ini . -
L in * (50mm) minimum 4.72in (120mm) minimum é

Air

& B loe~—

=

—
] 1
|] : I
00om| -
2y, Y AN ~ @ B |
—p—lc- 1.2in —’|—4—1.2in
(30.5mm) minimum —— (30.5mm) minimum 4.75in (120mm) minimum é
1_1.97in (50mm) minimum Air
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

A4

-~ 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
IMPORTAN of 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, pressin on the sides of the terminal cover in the

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

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.

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

€ 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 pressin 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.

1-13
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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.
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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. Pressthe Digital Operator in the direction of arrow 2 until it snapsin 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

IMPORTANT! contact can result.
Always attach the front cover to the Drive by itself first, and then attach the Digital Operator to the front

cover.
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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.

BRemoving the Front Cover

Loosen al 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 removeit.

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 dot on the Drive and pressin 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 ...........ccoooviviiiiiiiiiiiiiiccie e 2-2
Terminal Block Configuration .............ccccceeeeeeevvveeieeinnns 2-4
Wiring Main Circuit Terminals ..........ccccoeeeeeeiviiiiiiieeeeens 2-5
Wiring Control Circuit Terminals ............ccceevvvvvvvvnnnns 2-22

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



Connection Diagram

The connection diagram of the Driveis shownin 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

X

Remove if adding
external DC link
choke

¢ 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
- 2110 and CIMR-G7U4018 - 4300.
++¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -
2015 and CIMR-G7U40P4- 4015.

Branch circuit

Shorting Bar Standard:

Motor

(i

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

Output Frequency

Output Current

Output Frequency }

protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
l © O © o ® e O ©
® ®2 ®» (O =B B2
MCCB (3 ‘0 "
TN
sphase L1 — \ ’ RIL1 urL ©
Power Supply L2 _ SiL2 VIT2
50/60Hz . J l
L3 — TIL3 G 7 WIT3
© RiL11# @ ©
Remove jumpers if
using 12 pulse input ©) siLa1e
| © TIL31e
- 0D A
= ©
_ Foward Run/Stop mB
Digital Inputs { 4 ft S1 )
24VDC, 8mA Reverse Run/Stop [} 2 MC X
External Fault } } S3 (H1-01) M1 1
Fault Reset I S4 (H1-02) (H2-01) M2
- o)
Multi-Step Referencel } } S5 (H1-03) v
Multi-Step Reference2 } } S6 (H1-04) +2.02) O
hgyl_t:—flulnctitzn Jog Reference /| S7 (H1-05) o
gital Inputs Baseblock
24VDC, 8 mA > Il S8 (H1-06) M X
Multi-Step Reference3 ft S9 (H1-07) (H2-03) M6 1
R Multi-Step Reference4 I} S10 (H1-08) P3
Accel / Decel Time 1 1%
[ I} S11 (H1-09) (H2-04)
Fast-Stop N.O. cs
¢ FastSDNO. f} S12 (H1-10) Y
P4
SN O
.o sC ( ) ca
) SP +24VDC
E(G]
Iy (G)
+V +15VDC +/-10%, 20mA
2%Q EG© X
O -V -15VDC +/-10%, 20mA
Zng< AL 010 +/-10VDC, 20 kQ *
External (H4-01) FM
:ﬁ‘;‘::fey A2 410 20mA, 250Q* (S1-2 ON)*
[0 to +/-10VDC, 20kQ **] (S1-2 OFF) H4-04) AM
Multi-function Analog Input 1 (H3-09) (H4-04)
A3 0to +/-10VDC, 20k Q*
Multi-function Analog Input 2 (H3-05) AC
777777 @ RP 0 to 32kHz, 5 to 12VDC, 3kQ **
Multi-function Pulse Input (H6-01)
AC (H6-06) MP
Terminating
Resistor t
J CN15
~ o oF
Modbus RTU I R- st
Communications
RS-485/422 S+ DIP Switch s1¥
19.2 Kbps s By S1-1
) 4 S1-2
IG OFF ON

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)

Multi-function
Analog Output 1 - 21
0to +/-10VDC, 2mA
4-20mA, 500 O

+/-9 Bit Resolution
+/- 8% Accuracy

Multi-function
Pulse Output

0 to 32kHz
9VDC @ 3k Q
+/-1% Accuracy



Connection Diagram

1 - .
Y~ 1. Control circuit terminals are arranged as shown below.
-
®
IMPORTAN [sos1o [s11]s12 [ P3 [ c3a | Pa|ca | R+ | R | s+ | s |

[sn]sclsp[at[Aaz]+v]Aac] v]as]| MP] AC]RP] [m5] m6] MA] mMB ] mMC
[EG ] [s1]s2]s3]|s4a]s5]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.
. 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.
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} Main circuit terminals

[T Charge indicator

Control circuit terminals
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Fig 2.2 Terminal Arrangement (200-240 V Class Drive for 0.4 kW Shown Above)
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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 Table 2.3. Refer to instruction manual
TOE-C726-2 for wire sizes for Braking Resistor Units and Braking Units.




Table 2.1 200-240 V Class Wire Sizes

Terminal
Dgﬁﬂ 'F\Q/If)ge' Terminal Symbol ngg':’zl Torque Acceptable IAW(_;Z Wire Type
Ibein(Nem) | Wire Range mm?)
AWG(mm?)
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2,
G7U20P4 | U/TY, VIT2, WIT3 M4 %‘f;g I %35)2 (0.18822001595) (12‘;
D
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2,
G7U20P7 |U/T1, VIT2, W/T3 M4 %(1)2 Eg %35)2 (0%82 tto0 15(.)5) (124;
D
R/L1, S/IL2, T/L3, ©, @1, @2, B, B2,
G7U21P5 |UIT1, VIT2, WIT3 Ma | QSoB2 ) Bl (12‘;
@)
R/L1, S/IL2, T/L3, ©, @1, ®2, Bl, B2, 1
10.6t0 13.2 1810 10
G7U22P2 | U/TL, VIT2, WIT3 M4 (121015 | (082t055) 35)
@)
R/L1, S/IL2, T/L3, ©, @1, ®2, Bl, B2,
G7U23P7 | UIT1, VIT2, WIT3 M4 %(1’:2 0 %35)2 (0%82%15(_’5) (51%)
D
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2,
G7U25P5 | U/TY, V/T2, WIT3 M5 %‘2):‘3‘ 0 325)1 (5?5053 f4) (g)
D
R/L1, S/IL2, T/L3, ©, @1, ®2, B, B2,
G7UZ7Ps | UITL, VIT2, WIT3 M5 | DI | ooty | an
D
R/L1, SL2, T/L3, @, @1, ®2, U/TY, M6 35.2t0 44 8tol 4
VIT2, WIT3 (40105.0) (810 50) (22) Power cables,
G7U2011 20.4t022.1 12to6 | Application | €g., 600V
B1, B2 M5 (231025) | (35t014) | Dependent | vinyl power
cables
3521044 . R
D M6 | (20t050) 3 3
RIL1, S/L2, T/L3, ©, @1, ®2,U/TL, M8 79.2t0 88 8to1l 3
VIT2, WIT3 (9.0t0 10.0) (8to 50) (30)
G7U2015 20.4t022.1 12t0 6 Application
B1,B2 M5 | (231025) | (35t014) | Dependent
3521044 . .
& M6 | (40t050) 3 3
R/IL1, SL2, T/L3, ©, @1, U/T1, VIT2, M8 79.2t0 88 80 1/0 3
W/T3, RUL11, S1/L21, TUL31 (9.010100) | (8to60) (30)
G7U2018 35.2t044 81022 Application
®3 M6 | (40t050) (8t04) | Dependent
79.210 88 . R
D M8 | (9.0t010.0) 3 3
R/IL1, SL2, T/L3, ©, @1U/T], M8 79.2t0 88 810 1/0 1
VIT2, WIT3, RU/L11, SU/L21, TI/L31 (9.010100) | (S0t060) (50)
G7U2022 35.2t044 81022 Application
®3 M6 | (40t050) (8t104) | Dependent
79.210 88 . N
& M8 | (90t010.0) 3 3
R/IL1, L2, T/IL3, ©, ®1U/TY, M10 | 15510198 2/0
VIT2, W/T3, RUL11, SU/L21, TYL31 (17.61022.5) (60)
7810 95 Application
G7U2030 ®3 M8 | (88t0108) NIA Dependent
155 to 198 2
@) MI0 | ({76t0225) (30)
11.41012.3 16
rlel, /12 M4 | 13t014) (1.25)




Wiring Main Circuit Terminals

Terminal
Dg(’\eﬂ:\qll?gel Terminal Symbol Tg;g'\zgl Torque A:.:ceptable kWGIZ Wire Type
Ibein(Nem) | Wire Range i)
AWG(mm?)
RIL1, SL2,T/L3, ©, ®1U/T], M10 155 to 198 3/0
V/T2, WIT3, RU/L11, SI/L21, TUL31 (17.61022.5) (80)
781095 Application
G7U2037 ®3 M8 (8.8t010.8) Dependent
155 t0 198 1
D MIO | (17610 225) 38)
40123 16
el 122 M4 | @3t014) (1.25)
RIL1, SL2,T/L3, ©, @1, U/T1, VIT2, M1o | 1550198 20 % 2P
W/T3, Rl/L11, S1/L21, T1/L31 (17.6t022.5) (50 x 2P)
781095 Application
. Rk M8 | (8810108 Dependent
155 t0 198 70
@) MIO | (176t0225) (50)
410123 16
el 122 M4 | A3t014) (1.25)
276 t0 345 30x2P
©, ®1 M12 1 31410392 (80 x 2P)
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, M10 155 to 198 3/0x 2P
R1/L11, SU/L21, T1/L31 (17.6to 22.5) (80 x 2P)
G7U2055 781095 Application
®3 M8 | 8810108) Dependent
1550 198 200
D M12 1 (17610 225) (80)
40123 16
el 122 M4 | 13t014) (1.25)
2760 345 250 x 2P
RILL SL2, T3 O, ®1 M2 1 31410392 | A (150 x 2P)
U/T1, VIT2, WIT3, RUL11, SU/L21, My | 27610345 40 2p | Power cables,
TUL31 (31.41039.2) (100 x 2P) | €g., 600V
0 pplication
®3 M8 | (8810108 Dependent | 52016
276 t0 345 210 x 2P
D M12 | (31.4t039.2) (60 x 2P)
410123 16
el /12 M4 | (131014 (1.25)
350 x 2P, or
276 t0 345 1/0 x 4P
RILL SL2, T3, ©, ®1 M12 | (31.41039.2) (200 x 2P, o
50 x 4P)
300 x 2P, or
U/T1, VIT2, W/T3, R1/L11, SU/L21, M12 276 to 345 1/0 x 4P
T1/L31 (31.41t039.2) (150 x 2P, or
G7U2090 50 x 4P)
781095 Application
®3 M8 | 8810108 Dependent
276 t0 345 300x 2P
D MI2Z | 31410392 (150 x 2P)
40123 16
el 122 M4 | @3t014) (1.25)
350 x 2P, or
276 t0 345 1/0 x 4P
RIL1, SL2, T3 ©, ®1 M12 1 (31410392 (200 x 2P, or
50 x 4P)
300 x 2P, or
U/T1, V/T2, W/T3, R1/L11, S1/L21, Tl M12 276 to 345 1/0 x 4P
L31 (31.41039.2) (150 x 2P or
G7U2110 50 x 4P)
781095 Application
®3 M8 | 8810108 N/A Dependent
2760 345 300 % 2P
D M12 1 31410392 N/A (150 x 2P)
410123 16
el /22 M4 | W3to14) NIA (125)

* Thewirethicknessis set for copper wires at 75°C




Table 2.2 380-480 V Class Wire Sizes

Drive Model Terminal Tglizilig PossipIeWire Rmm
CIMR-O Terminal Symbol Screws Torque Sizes Wire Size Wire Type
(Nem) mm?2 (AWG) | mm?2 (AWG)
R/IL1, SL2 T/L3, @, @1, @2 B1,B2, "
10.6 10 13.2 1810 10
G7u4opP4 | U/T1, VIT2, WIT3 M4 | ‘12t015) | (082t055) @
D
R/IL1, SL2, T/L3, ©, @1, @2 B1,B2, 1
10.6 10 13.2 1810 10
G7u4op7 | U/T1, VIT2, WIT3 M4 | ‘12t015) | (082t055) @
@)
R/IL1, SL2 T/L3, @, @1, @2 B1,B2, "
10.6 10 13.2 1810 10
G7ua1ps | U/T1, VIT2, WIT3 M4 | (12t015) | (082t055) @
@)
R/IL1, SL2 T/L3, @, @1, @2 B1,B2, 12
U/T1, VIT2, W/T3 10.6t013.2 1810 10 (35)
Gruazrz M4 | (12t015) | (082t055) o
© )
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2, "
10.6 10 13.2 1810 10
G7uasp7 | UIT1, VIT2, WIT3 M4 | (12t015) | (082t055) 35)
D
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2,
10.6 10 13.2 1810 10 12
Gru44po | UL VIT2, WITS M4 | ‘12t015) | (082t055) 35)
D
R/IL1, SL2 T/L3, ©, @1, @2 B1,B2, 0 Power cables,
10.6 10 13.2 10t0 6 eg., 600V
G7U45P5 | UITL, VIT2, W/T3 M4 (1210 15) (5510 14) 55) Vi%yl ower
D cables
R/IL1, SL2, T/L3, ©, @1, @2 B1,B2, 8
20.41022.1 10t0 6
Gruazps | U/T1, VIT2, WIT3 M5 | ‘231025 | (55t014) ®
D
RIL1, S/L2, T/L3, ©, @1, @2, B1,B2, M5 2041t022.1 10t0 6 8
UIT4, VIT2, WIT3 (231025) | (55t014) ®)
G7u4011 20410221
Q M5 (2.3t02.5) 10to 6 10
(M6) 35.2t0 44 (55t0 14) (5.5)
(4.0105.0)
R/IL1, S/L2, T/L3, ©, @1, ®2,U/T1, M5 3521044 10t0 6 8
VT2, W/T3 (4.0t05.0) (5.5t0 14) (8)
20.4t022.1 10t0 6 8
G7U4015 | B1, B2 M5 | (231025 | (55t014) ®
o M5 35.2t044 10to 6 8
(M6) (4.0t05.0) (5.5t014) (8)
R/IL1, SL2 T/L3, ©, @1, @3, U/T1, M6 35.2t0 44 12t0 3 6
G7ua018 | V/T2, WIT3, RUL1L, SUL21, TUL31 (401050) | (35t030) (14
79.210 88 . *
D M8 | (90t010.0) 3 3
R/IL1, SL2 T/L3, ©, @1, @3, U/T1, M6 35.2t0 44 12t03 4
G7U4022 | VT2, WIT3, RU/L11, SU/L21, TUL31 (401050) | (35t030) 22
79.210 88 . N
& M8 | (901010.0) 3 3




Wiring Main Circuit Terminals

Drive Model Terminal | Tightening | Possible Wire | Recommended
CI:/IR—ODE Terminal Symbol Secrewi Torque Sizes Wire Size Wire Type
(Nem) mm? (AWG) | mm? (AWG)
R/IL1, SIL2,T/L3, ©, @1, U/T1, VIT2, M8 79.2t0 88 8to 1/0 2
W/T3, RUL11, SY/L21, TUL31 (9.010100) | (8t060) (38)
G7U4030 35.2t0 44 (8to4) Application
®3 M6 | (40t050) 81022 Dependent
79.210 88 . .
D M8 | (901010.0) 3 3
RIL1, S/L2, T/L3, ©, @1, U/T1, VIT2 79.210 88 210 1/0 2
G7U4037 ' ' 1 1 ' ' M8
W/T3, RUL11, S1/L21, TUL31 (9.010100) | (30t060) 39
RIL1, S/L2, T/L3, ©, @1, U/T1, VIT2, M8 79.210 88 810 1/0 1
W/T3, RUL11, S1/L21, TUL31 (9.010100) | (81060) (50)
G7U4045 352t044 8to4 Application
@®3 M6 (40105.0) (81022) | Dependent
79.210 88 . «
D M8 | (90t010.0) 3 3
R/IL1, S/L2, T/L3, ©, @1, U/T1, VIT2, M10 | 1548101975 1/0
WI/T3, RI/L11, SI/L21, TU/L31 (17610225 (50)
7810 95 Application
G7U4055 @3 M8 | sro10g) Dependent
154.810 1975 2
@ M0 | (176t0225) (39
11.4t012.3 16
r/¢1, 200/,,200, 400/ ,,400 M4 1310 14) (125
R/IL1, SL2,T/L3, ©, @1, U/T1, VIT2, M10 | 1548101975 4/0
W/T3, RUL11, S1/L21, TUL31 (176t0225) (100)
78t0 95 Application
G7U4075 ®3 M8 | (88t010.8) Dependent | Power cables,
o M0 | 1548101975 1 eg. 600V
(17.6 t0 22.5) (50) vinyl power
ables
11.41012.3 16 ¢
r/2l, 200/ ,,200, 400/ ,,400 M4 | a1 w25
RIL1, S/L2, T/L3, ©, @1, U/T1, VIT2, M10 | 1548101975 10 x 2P
W/T3, RUL11, S1/L21, TUL33 (17.6t0225) (50 x 2P)
Application
®3 M8 781095
G7U4090 (8810108) N/A Dependent
154.810197.5 2/0
@ M2 | (176t0225) (60)
11.4t012.3 16
r/¢1, 200/,,200, 400/ ,,400 M4 1310 14) (125
RIL1, S/L2, T/L3, ©, @1, U/T1, VIT2, M10 | 1548101975 3/0x 2P
W/T3, RUL11, S1/L21, TUL33 (176t0225) (80 x 2P)
78t0 95 Application
G7U4110 ®3 M8 | (88t010.8) Dependent
154.810197.5 4/0
@) M12 | (17610225 (100)
11410123 16
rl2l, 200/ ,,200, 400/ ,,400 M4 | Ee14 w25
RIL1, S/L2, T/L3, ©, @1, U/T1, VIT2, M12 276 t0 345 3/0x 2P
WI/T3, RI/L11, SI/L21, TU/L31 (3141039.2) (80x2P)
7810 95 Application
G7U4132 @3 M8 | @sto08) Dependent
276 t0 345 10 x 2P
@ MI12 | (31410392 (50 x 2P)
11.41t012.3 16
r/¢1, 200/,,200, 400/ ,,400 M4 (13t014) (1.25)




2-10

Drive Model Termmifingl Tightening | Possible Wire | Recommended
:':‘1‘:/' R-OE]e Terminal Symbol gg?;ui Torque Sizes Wiz Sk Wire Type
(Nm) mm?2 (AWG) | mm?2 (AWG)
RILL SL2,TL3, ©, ®LUMLVIT2, | .05 27610 345 4/0 x 2P
W/T3, RUL11, S1/L21, TU/L31 (3141039.2) (100 x 2P)
781095 Application
G7U4160 ©3 M8 (8.81010.8) Dependent
27610 345 1U0x 2P
) M12 | 31410392 (50 x 2P)
r/¢1, 200/,,200, 400/ ,,400 M4 ﬁg to 124)3 (11265)
R/L1, S/L2, T/L3, RUL11, SUL21, TV 250 x 2P
L31 (125x 2P)
UITL, VIT2, W/T3 (iggﬁ ;g
694 to 867 600 x 2P
Q,®1 M16 | (78410980
G7U4185 (7841098.0) 232? x2P)
pplication
®3 Dependent
3/0x 2P
D (80x 2P)
g1, 200/ ,,200, 400/ ,,400 ma | Gl (1155)
R/IL1, SL2, T/L3, RI/L11, SU/L21, TV 350x 2P | Power cables,
L31 N/A (185x 2P) |€g. 600V
vinyl power
UITL, VIT2, WIT3 (oo am | cobles
694 to 867 250 x 4P
O, ®1 M16 | (78410980
G7U4220 (18410950 247
pplication
®3 Dependent
4/0% 2P
S (100 x 2P)
r/¢1, 200/,,200, 400/ ,,400 M4 ﬁg to 124)3 (11265)
R/L1, S/L2, T/L3, RUL11, SUL21, TV 600 x 2P
L31 (325x 2P)
UITL, VIT2, W/T3 é%ﬁ ;g
694 to 867 400 x 4P
O, ®1 M16 | (78410980
G7U4300 (7841098.0) /izo? x4P)
pplication
®3 Dependent
250 x 2P
D (125x 2P)
g1, 200/ ,,200, 400/ ,,400 ma | Gl (1155)

* Thewirethicknessis 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 rati ngs 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.

IMPORTANT

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

voltage drop is calculated as follows:

Line voltage drop (V) = /3 x wire resistance (Q/km) x wire length (m) x current (A) x 1073
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Table 2.3 Closed-loop Connector Sizes (JIS C2805) (200-240 V Class and 380-480 V Class)

Ring Tongue (R-Type) Closed-Loop Connectors (Lugs)

Wire Size * Terminal Screw .
JST Corporation Part Numbers **
AWG mm2
M3.5 1.25-37
20 05
M4 1.25-4
M3.5 1.25-37
18 0.75
M4 1.25-4
M35 1.25-37
16 1.25
M4 1.25-4
M3.5 2-37
M4 2-4
14 2 M5 2-5
M6 2-6
M8 2-8
M4 55-4
M5 55-5
12/10 35/55
M6 55-6
M8 55-8
M5 8-5
8 8 M6 8-6
M8 8-8
M5 14-5
6 14 M6 14-6
M8 14-8
M5 22-5
4 2 M6 22-6
M8 22-8
M6 38-6
3/2 30/38
M8 38-8
M8 60-8
1/10 50/ 60
M10 60- 10
M8 70-8
2/0 70
M10 70-10
M10 80-10
3/0 80
M16 80-16
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2-12

- ; Ring Tongue (R-Type) Closed-Loop Connectors (Lugs)
Wire Size * Terminal Screw :
JST Corporation Part Numbers **
M10 100- 10
4/0 100 M12 100- 12
M16 100- 16
M10 150- 10
250/ 300MCM 125/ 150 M12 150- 12
M16 150- 16
400MCM 200 M12 200- 12
M12x 2 325-12
650MCM 325
M16 325-16
*  Wire sizes are based on 75 degrees Celsius copper wire.
** Equivalent connector can be used.
A\ . L S . N .
Yy~ Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
?‘ voltage drop is calculated as follows:

IMPORTAN Line voltage drop (V) = /3 x wire resistance (W/km) x wire length (m) x current (A) x 1073
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Main circuit terminal functions are summarized according to terminal symbolsin Table 2.4. Wire the terminals

& Main Circuit Terminal Functions

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-G7UL]
P Y 208-240 Vac 480 Vac
- _ RIL1, S/IL2, T/L3 20P4 0 2110 40P4 to 4300
Main circuit power input
R1/L11, S1/L21, T1/L31 2018to 2110 4018 to 4300
Drive outputs U/T1, VIT2, WIT3 20P4 to 2110 40P4 to 4300
DC power input ®1, O 20P4 to 2110 40P4 to 4300
5;2"' ng Resistor Unit connec- | ) 5 20P4 to 27P5 40P4 to 4015
DC link choke connection D1, D2 20P4 to 2015 40P4 to 4015
Bralgng Transistor Unit con- ®3 O 2018 to 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

®1 [

R/IL1

i
|
i
SIL2 1o urm S/L2
s |l 1 6 VIT2
RIIL1 mT T ! ;’bi“
S1/L21| '~ o WIT3
|
|
i
|
i

T1L31
QO ® =

i

i

THL31
S}

R/L1
S/L2
TIL3
R1/L11
S1L21
T1L31
)

rl i1

A4200//2200
4400//2400

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

BCIMR-G7U20P4 to 2015 and 40P4 to BCIMR-G7U2018, 2022, and 4018 to 4045

4015

Braking Resistor

Braking Resistor Unit (optional)

DC link choke [iV] Unit (optional) ! Braki :
tional : E ral_(lng Unit
(optional) O ‘ i O—O - +O---©O~ (optional)

@@1 ®2B1 52

(380-480 Vac) W/T3Q

QRILT UIT1 -ﬁré«?l}fi ) @7 1
© 3
@@ O s/L2 VIT2 6—) O RIL1 U1 &
3-phase 200-240Vaq s T3 WIT3&—— o O SiL2 VIT2 ©-®

3-phase 200-240
! Vac(380-480 Vac|

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)
@ © : Braking Unit "+ Braking Unit

(optional) (optional)
i L 29

3-phase 380-48p
200-240Vac >0 S1/L.21

@ ~400/72400

!

O r/1
©-2200/(2200 i
i

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

Fig 2.4 Main Circuit Terminal Connections

@ R/L1 o= 'ﬂ Rg?; ®s &
O SiL2 VARG 3-M—Losi2 AS G
© ) Lo ©) M)
=0 T/L3 WTd—— © T/L3 WIT3g—
| |
!

2-15




.—l

€ 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).

« |f 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 afault output, as shown in Fig 2.5.

Drive
Power
MCCB
supply P N\
20P4 to 2030: 3-phase,
200 to 240 Vac, 50/60 Hz ’“o_/\/\
2037 to 2110: 3-phase, — A
200 to 230 Vac, 50/60 Hz 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 aground 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 with a
sensitivity amperage of at least 30 mA per Drive.
» 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.
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Wiring Main Circuit Terminals .

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.

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

« |f the Braking Resistor Unit is used, program the sequence so that the magnetic contactor isturned 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 isirrelevant 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 2
capacitor is switched, an excessive peak current may flow through the input power circuit, causing the

. I
converter unit to break down.

To prevent this, install an optional AC Reactor on the input side of the Drive or aDC 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 anoisefilter to eliminate noise transmitted between the power line and the Drive.
» Correct Noise Filter Installation

Power O

suppl MCCB
iy ——06 OM—Noise —1 _ .
6,)( 5 oM _lfilter |—| Drive :(@
5 oM— —— —
MCCB
S5 oM Other
L 5 oM 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 — |
Gf 5 oM Drive :(@
MCCB . |
> eneral-
6 OM—mpose [ Other
b5 OM__hoise filter| | controllers
Power
supply ~ MCCB
7 OHOMGeneral- 1 _ .
& S5 OM—|purpose |— Drive q@
5 OM noisefilteri A
MCCB
5 oM Other
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. Thisis 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 partsto burn.
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Wiring Main Circuit Terminals

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, alarge 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 adelayed 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 O (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.

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.

Power 2
suppl g
pply oM | 'Noise [

GEEHOL Drive | |filter 3@
5 oM—| [
\\ Radio noise

Inductlve
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

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 |

( X Drive P .
‘\ 1 1 |
~— i 30 cm min.
. . (1ft)
- Signal line

Fig 2.9 Countermeasures Against Inductive Noise
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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 atotally enclosed steel box.

The cable between the Drive and the motor should be as short as possible.

Steel box )
SPSWEF MCCB Metal pipe
pply — : e
’7)0 Noise Drive Noise [/ :

filter [ —filter

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 lessthan 10 Q.

« Do not share the ground wire with other devices, such as welding machines or power tools.

» Always use aground 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 istoo 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 ™

Ve ®
.
IIH— ®

Fig 2.11 Ground Wiring
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Wiring Main Circuit Terminals .

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
outputs 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 2
I
\
Yy~ 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.
IMPORTAN

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 10-19 for
connection methods for a Braking Resistor Unit.

A Braking Resistor that mounts to the Drive can aso 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 decel eration time cannot be shortened by the Drive if L3-04
issetto 1 (i.e, if stall prevention is enabled for deceleration).
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Wiring Control Circuit Terminals

€ 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 externa 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

I I C\E(G)77‘T

+v Speed setting power supply, +15 V 20 mA

Y
N4

2 kO jj A1 Master speed reference, -10 to 10 V

A2 Master speed reference, 4 to 20 mA

2 kQ

2kQ
- T O A3

Auxiliary reference

rp Pulseinput, 32 kHz max.

©
Pl P p¢ p¢
AC Analog common
vy 5 v

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)

; Tightening Possible Wire Recommended
Terminals 'Iggzl‘zgl Torque Sizes Wire Size AWG Wire Type
Ib-in (Nem) AWG (mm?) (mm32)
FM, AC, AM, M3, M4,
SC, Al A2, A3, +V, -V,

51, 52,53 $4, 55, 6, ; Stranded wire;

S7, S8, MA, MB, MC, | Phoenix 4.21t05.3 2610 16 ) 18 ) _ Y
M1, M2, P3,C3,P4,C4, | type3® | (0.5t00.6) 01410 1.5 (0.75) *Shielded, twisted-pair wire
MP, RP, R+, R-, S9, S10, (0.14t015) «Shielded, polyethylene-
S11, S12, S+, S, I1G, SN, covered, vinyl sheath cable™?

SP
7.0t08.8 20to 14 12
E©) M35 1 (08t010) | (05t02) (1.25)

* 1. Use shielded twisted-pair cables to input an external frequency reference.
* 2. Yaskawarecommends using straight solderless terminals on digital inputs to simplify wiring and improve reliability.
* 3. Yaskawarecommends using athin-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.
. L " Factory setting: External fault when
1
S3 Multi-function input 1 CLOSED.
A Multi-function input 2" Factory setting: Fault reset when CLOSED.
. Lo " Factory setting: Multi-speed speed
1
= Multi-function input 3 reference 1 effective when CLOSED.
. L " Factory setting: Multi-speed speed .
1 ;
6 Multi-function input 4 reference 2 effective when CLOSED. fmlélitlon
— digital
* Factory setting: frequency selected when | .
pigta | S Multi-function input 5 y g J%gLOeSqED K4 inputs. 24Vdc, 8 mA 2
input ) Photocoupler
signals . Functions i i
. Factory setting: External baseblock when isolation I
S8 Multi-function input 6°* y g CLOSED set by
: H1-01to
. _ 1 Factory setting: Multi-speed speed H1-10
S9 Multi-function input 7

reference 3 effective when CLOSED.

Factory setting: Multi-speed speed

. - - *1
S10 Multi-function input 8 reference 4 effective when CLOSED.

Factory setting: Accel/decel time selected

. . . *l
S11 Multi-function input 9 when CLOSED.

Factory setting: Emergency stop

. . . *l
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 +15V power output TV powsrr ?;%:t(:éznd 0g input (Max. current: 20
mA)
-15V power supply for analog input 5V
-V -15V power output P or trgr?s?lni tters 91np (Max. current; 20
mA)
Al Master speed frequency -10to +10 V/-100 to 100% +i:(L)O\;O(IJ;i)(L)Jth?ptgd
reference 0to +10 V/100% ance: 20 kQ)
Multi-
function
analog 4t0 20 mA (Input
. . . 40 20 mA/100%, -10 to +10 V/-100 to . .
A ) , )
i:;ﬁg A2 Multi-function anal og input +100%, 0to +10 VV/100% |nput_2. impedance: 250 Q)
signls Function
set by
H3-09
Multi-
function
A3 | Multi-tunction analoginogt | 41020 MA/100%, -10t0 +10V/-100 to i";‘]”"jtog 41020 mA (Input
g 1np +100%, 0 to +10 V//100% PULS. i mpedance: 250 Q)
Function
set by
H3-05
AC Analog reference common oV -
Shield wire, optional ground
E(G) ; . . - -
line connection point
P3 i .
o Multi-function PHC Factory setting: Ready for operation when CLOSED.
oo | ~g output 3
coupler 50 mA max. at 48
outputs P4 - ) ] - VdC*z
Multi-function PHC Factory setting: FOUT freguency detected when
Cc4 output 4 CLOSED.




Table 2.10 Control Circuit Terminals (Continued)

Wiring Control Circuit Terminals

Type | No. Signal Name Function Signal Level
MA Fault output signal
(NO contact) MA / MC: Closed during fault condition FormC
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 i 1 A max. at 30 Vdc
common
M1 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
PEL M3 Multi-
function Form A
Multi-function contact Factory setting: Zero speed digital Dry cor)ta.:ts
Zero speed level (b2-01) or below when output. capacity:
M4 output 2 CLOSED. Function |1 A max. at 250 Vac
set by 1A max. at 30 Vdc
H2-02
M5 Multi-
Factory setting: Frequency f:?cit:;n
Multi-function contact agreement detection ou?put
M6 output 3 Frequency within 2 Hz of set Funcii o'n
frequency when CLOSED.
set by
H2-03
Multi-
function
, - 0to +10Vdc / 100% frequen analog
FM Multi-function analog -10to +10Vdc / 100% f?gquencgy output 1.
monitor 1 4to 20mA / 100% frequency Function
set by
H4-01
Andog : 0to +10 Vdc +5%
monitor Multi-
outputs 0to +10Vdc/ 100% Drive's rated function 2MA max.
_ _ output current analog
Multi-function analog -10to +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 Anaog common -
Function
RP | Multi-function pulseinput”3 Factory setting: Frequency reference set by 0to 32 kHz (3kQ)
H6-01
Pulse
110 .
Multi-function pulse . Function
MP : Factory setting: Output frequency setby |0to32kHz(2.2kQ)
monitor H6-06
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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
asR-and S-.
485/ | S+ MODBUS Differential output,
422 s communications output PHC isolation
IG Communications shield wire - -

* 1. For a3-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 areactive load, such as arelay coil, aways insert a flywheel diode as shown in Fig 2.14.
* 3. Pulseinput specifications are given in the following table.

Low level voltage 0.0t0 0.8V
High level voltage 35t0132V
H duty 30% to 70%
Pulse frequency 0to 32 kHz

- Flywh:eel diode

coil —~

External power:

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

: The rating of the flywheel diode
I
* : circuit voltage.

|

Fig 2.14 Flywheel Diode Connection

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

Analog output switch e~

_~CcN1s
Voltage output ———~ 3/ee] o
Current output BRR .

" v Terminating resistance*

| s1 % ) . )
\ ofmapie, v B3 Analog input switch
X EZ ;//K B Factory settings
\ \<; 7/> . \

T
) ﬁ P *Note: Refer to Table 2.11 for S1 functions and
T : to Table 2.13 for Sinking/Sourcing Mode
! . __ > and Input Signals.
o()o =t o

f ]
2220202222220

®lececoecccoeo lceees @

QP00 222 2 Q0022

Fig 2.15 Shunt Connector CN15 and DIP Switch S1
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Wiring Control Circuit Terminals

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

Table 2.11 DIP Switch S1

Name Function Setting
S1-1 RS-485 and RS-422 terminating resis- OFF: No terminating resistance
tance ON: Terminating resistance of 110 Q
S1-2 | Input method for analog input A2 OFF: 0to 10V (internal resistance: 20 kQ2)

ON: 4to 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

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

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

2.27




.—l

B Sinking/Sourcing Mode

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

Table 2.13 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply
! I
| |
| — N —
st | Y =4l st [y&at]
= o = —
| Aii |
| — | |
2 |} i ' [ yxa]
Sinking | |
Mode | |
iSN . SN
l'sc | l'sc
[ | - - | i
- IP24V/(+24V) Extornal +24V | ¢ IP24V/(+24V)
| |
| i
! |
| |
| — i —
4% s, [ [¥EsE] % s | 13K
1T Y 1T —
| i
| — | |
-+ sz | 1Y *jli_ £ o | |Y *jl\i_
Sourcing | |
Mode | |
SN External 24V & ¢SN___
l'sc .i I'sc
' = |P24V(+24V) ' = |P24V(+24V)
SP_ ¢ 1SP o
| i
| |
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& Control Circuit Terminal Connections

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

Branch circuit

DC Link Choke

Standard:

CIMR-G7U2018 to 2110
CIMR-G7U4018 to 4300

X

u
Shorting Bar Standard:

Remove if adding
external DC link
choke

+ 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
- 2110 and CIMR-G7U4018 - 4300.
++¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -
2015 and CIMR-G7U40P4- 4015.

protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
l O © e © e © e O ©
® ®2 ® (O 81 B2
MCCB * o0 X ‘-‘ Motor
TN ~
3phase L1 T \ { \ RiLL um ©
Power Supply — siL2 VT2
50/60Hz . I l ’
13 — — TIL3 G 7 WIT3
© RiL11¢ @ © i
Remove jumpers if -
using 12 pulse input @ SiL21e
| (©) TIL31e
L @ MA 2
= Q)
Digital Output 1
Digital Inputs Foward Run/Stop ft S1 B ) Fgault Conlljacl _
24VDC, 8mA { Reverse Run/Stop I} 2 . 250VAC, 30VDC, 1A
External Fault } } S3 (H1-01) M1 X
Fault Reset I S4 (H1-02) (H2-01) M2 During Run
Multi-Step Referencel 9
b I S5 (H1-03) 3
Multi-Step Reference2 } } S6 (H1-04) o) Multi-function
X . H2-02) Zero Speed Digital Outputs 2-4
r Ref ( M4
“Sr'g':;;;llf:]f;\'](g Jog Reference . S7 (H1-05) 0 250VAC, 30VDC, 1A
24VDC, 8 mA Baseblock /| S8 (H1-06) M5 X
MuI!T-Step Reference3 } } S9 (H1-07) (H2-03) M6 1 Frequency Agree 1
o Multi-Step Referenced I S10 (H1-08) P3
Accel / Decel Time 1 | 1%
L4 1 S11 (H1-09) (H2-04) Inverter Ready
g Fast-Stop N.O. } } S12 (H1-10) ) Multi-function
P4 Digital Outputs 5-6
SN @ X 48VDC, 50mA
(H2-05) Minor Fault - Alarm
.o sc 5
<) SP +24VDC
E(G
ot (©)]
Q +V +15VDC +/-10%, 20mA
2%Q EG) X
O -V -15VDC +/-10%, 20mA
zkﬂ[L AL 0to +/-10VDC, 20 kQ * + [ Mult-function =
External | (H4-01) FM \ ' Output Frequency ™ Analog Output 1 - 2
0to +/-10VDC, 2mA
Freuency A2 41020mA, 2500 (S1-2 ON)¥ a20mA 500 &
[0 to +/-10VDC, 20kQ **] (S1-2 OFF) + g +/-9 Bit }Resulu[ion
Multi-function Analog Input 1 (H3-09) (H4-04) AM \ Output Current +/- 8% Accuracy
A3 0to +-10VDC, 20k Q* Multi-function
Multi-function Analog Input 2 (H3-05) AC Output Frequency Pulse Output
,,,,,, @ RP 0to 32kHz, 5 to 12VDC, 3kQ *** 0to 32kHz
Multi-function Pulse Input (H6-01) 9VDC @ 3k Q
AC (H6-06) MP +/-1% Accuracy
Terminating
Resistor Jumper CN15 t
Ry 1100
Modbus RTU I R- st 1 See Page 2-25 for details.
Communications
RS-485/422 S+ DIP Switch s1¥
19.2 Kbps PLp—
P S- il Sl * +/-11 Bit Resolution, 0.2% Accuracy
‘) S1-2 ** 10 Bit Resolution, 0.2% Accuracy
G OFF« ON w4 +].19% 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 (terminas R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2,
WIT3, ©, @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 al wiring after wiring has been completed. Do not perform abuzzer check on control circuits. Perform
the following checks on the wiring.

« Isall wiring correct?

» Have any wire clippings, screws, or other foreign material been left?
« Areall screwstight?

» 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-14U 0to 10V DC (20 k), 1 channel c 2
41020 mA (250 ), 1 channel e
Input resolution: 14-bit
ced Ref q Input signal levels
Reference Cards
Sp Al-14B 0to 10V DC (20 kQ) c

410 20 mA (250 Q2), 3 channels
Input resolution: 13-bit with sign bit

DI-08 8-bit digital speed reference setting C
DI-16H2 | 16-bit digital speed reference setting

DeviceNet Communications

Card SI-N DeviceNet communications support C

Profibus-DP Communica-
tions Card

@]

SI-P Profibus-DP communications support

AO-08 8-bit analog outputs, 2 channels
Analog Monitor Card

AO-12 12-bit analog outputs, 2 channels

DO-08 Six photocoupler outputs and 2 relay outputs
DO-02C 2 relay outputs

| 0| 0| 0O

Digital Output Card
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& 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,andD.

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

I | —
\
.
all o> Option Card

i B . 3 H ") Option Card mounting spacer
A Option Card % A Option Card mounting spacer

Fig 2.18 Mounting Option Cards

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

3CN
D Option Card connector
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Installing and Wiring Option Cards

€ PG Speed Control Card Terminals and Specifications

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

BPG-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 (x5%), 200 mA max.
Power supply for pulse generator
2 0 Vdc (GND for power supply)
3 +12 V/open collector switching ter- Terminal for SWItChI ng between12 Vdc vol tage input
minal and open collector input. For open collector input,
4 short across 3 and 4.
TAL -
5 H:+4t012Vdc; L: +1 Vdc max. (Maximum response
Pulse input terminal frequency: 30 kH2)
6 Pulse input common 2
7 12 Vdc (+10%), 20 mA max. I
Pulse motor output terminal
8 Pulse monitor output common
TA2 (B) Shield connection terminal -
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EPG-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 0Vdc (GND for power supply)
H: +8to 12 Vdc
3 _ _ L: +1Vdc max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TA1l
4 Pulse input common
H: +8to 12 Vdc
5 ) ) L: +1Vdc max.
B-phase pulse input terminal (Maximum response frequency: 30 kHz)
6 Pulse input common
1 ' . Open collector output, 24 VVdc, 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 -
BPG-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 0Vdc (GND for power supply)
3 5Vdc (x5%), 200 mA max.*

A1 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 -

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




Installing and Wiring Option Cards

BPG-X2
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 Vdc (+5%), 200 mA max.*
2 Power supply for pulse generator 0Vdc (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 0Vdc (GND for power supply)
1 A-phase + output terminal
2 A-phase - output terminal 2
3 B-phase + output terminal I
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 (B) Shield connection terminal -

* 5Vdcand 12 Vdc cannot be used at the same time.
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€ Wiring

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

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

Three-phase, 200-240 Drive

Vac (380-480 m W@

0 O—N\—©VIT2 VIT2 © ' ) @
>

1
®
1
wiT3 WiT3([©

+12 Vdc power supply Ty

0 Vdc power supply b
4CN 4CN \

12 Vdc voltage input (A/B phase)

Pulse 0 Vdc Vo
)

} Pulse monitor output I

aa

Fig 2.19 Wiring a 12 V Voltage Input

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

@~
M Qv v @ M @
© wiT3 wiT3 @J

PG-A2
+12 Vdc power suppl -
| 1O p pply Ir \I
ACN |: 2|o 0 Vdc power supply
| 3 O:I Co
4 |OH o
TAL 50 Open collector output (A/B phase) '
Pulse 0 Vdc T
@ o0 o
... E E 7|0
TA2(E) g o } Pulse monitor output
-

i

* 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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Installing and Wiring Option Cards

AL
5 -
PG power |O ’W\ﬁ +12V
supply
+12 Vdc 5
O oV +12V Pulse input
e I '
Shortfor r - - O =
open- , +12V
collector oV
input ... Foins +12V E' < 7-O
Puls_?
2k monitor
ol 5 2k output
Pulse
input 3k 8
[}
© . o)
3.9k TA1
ov

Fig 2.21 I/O Circuit Configuration of the PG-A2
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® 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 ?ulse
inpu

B-phase pulse
input

2-38

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

Drive
©RL1 Ut ©ﬁ’_\
© sz vm2 © M PG
Q) 3 W3 (O
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 (+) L
4o A-phase pulse output (-) : :
s|o B-phase pulse output (+) N
B-phase pulse output (- vt
6 :OI: P p put (-) —
7w 110 )
2 A-phase pulse monitor output
CH e °
o =----- 3|0 ,
TA3 (E) 4o B-phase pulse monitor output
—

* 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.

TA1
1
O
2
O
3 150
O
4
O
150
150
5
O
6
O
L 150

+1

ov

2V

180

180
180

180

Fig 2.22 PG-B2 Wiring

1o
}&
210

A-phase 3
470 N pulses S
g 3O
B-ph 2 * ©
-phase  ——
470 }§< pulses

—

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 N A-phase pulses
S [ N I
B-phase pulses

Fig 2.23 1/O Circuit Configuration of the PG-B2



Installing and Wiring Option Cards

mWiring the PG-D2
Wiring examples are provided in the following illustrations for the PG-D2.

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

©

]
2

|

Power supply +12 Vdc
Power supply 0 Vdc

Power supply +5 Vdc

E
¥
I
g
B W -

Pulse input + (A/B phase)

Pulse input - (A/B phase)

d.---.,.
- =|= 4 =

DAL OO

} 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
(380-480 Vac)

S

Power supply +12 Vdc -
Power supply 0 Vdc P

Power supply +5 Vdc

A-phase pulse input (+)
A-phase pulse input (-)
B-phase pulse input (+)

E
4
! !
&
P
g |z
oo

== =]

B-phase pulse input (-)

[ R Y
P
e )

1w

‘; }A-phase pulse monitor output

< B-phase pulse monitor output
Fa) _|

B o oM =

r,
o
.

.

o
o J Z-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 (PG Rotation). The factory preset
if for motor forward rotation, A-phase advancement.

Fig 2.25 PG-X2 Wiring
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€ 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 (mm?) Wire Type
Pulse generator power supply .
Pulse input terminal i Stranded wire: 0.5t01.25 |, ghiglded, twisted-pair wire

. . Singlewire: 0.5t0 1.25 « Shielded. polvethyl ed. vinvi
Pulse monitor output terminal I , polyethylene-covereq, viny!

sheath cable

Shield connection terminal M3.5 0.5t02

EStraight Solderless Terminals for Control Circuit Terminals

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

EClosed-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

Terminal

Wire Thickness [mm?] Screws Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-35
0.75 1.25-35
M3.5 0.8
1.25 1.25-35
2 2-35

m\Wiring 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 termina (E).
« Do not solder the ends of wires. Doing so may cause contact faults.
» When not using straight solderless terminals, strip the wires to alength 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 pul ses 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) —
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 Vdc.

3. A separate power supply isrequired 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

- ] Capacitor for momentary
' power loss

abre

+ 1o

i

I Signals
TA3 4

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

Thereare 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 rating (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
A |40 power loss
A(-) |50
B (+) |60
B(-) |70
Z(+) |80
Z(-) |90
IG

0o
T
[g
i

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

The Digital Operator is used for programming, operating, monitoring, and copying the Drive's parame-

various items included on the Digital Operator are described below.

ters. To copy parameters, G7 Drives must have the same software version, model, and control method. The

Menu Display ——»

Frequency Ref
Ul-{ekk=

U1-02=

60.00Hz
U1-03=

10.05A

60.00Hz

WEEMA =
] L ESC
ﬁ HATA
EMTER
L
L~
-
REY v RESET

-¢—— 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

> -¢4—— Key Descriptions
See Table 3.1

REF
LR

ALARM

-QUICK-
Control Method

3
Factory Default
Setting

KEERAL =
] L ESC
h AT
EMTEHR
—
T
Lo B
RESET

3-2

RUN & STOP Indicators
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

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.
I\_/H.E_I\J:U MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.
JOG JOG Key _Enabl esjog operation when the Drive is being operated from the Dig-
ital Operator.
FWD Selects the rotation direction of the motor when the Driveis being
FWD/REV Key operated from the Digital Operator.
3
> . Sets the number of digits for user parameter settings. ——
RESET ShifyRESET Key Also acts as the Reset Key when afault has occurred.

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

>

Decrement Key values.
Used to move to the previousitem or data.

V Selects menu items, sets user parameter numbers, and decrements set

DATA Pressed to enter menu items, user parameters, and set val ues.
ENTER DATA/ENTER Key Also used to switch from one display to another.

°
RUN
O

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

Starts the Drive operation when the Drive is being controlled by the

RUN Key Digital Operator.

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




.—l

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 aforward run command is input.
REV Lit when areverse run command is input.

REMOTE SEQ See Table 3.3.

REMOTE REF See Table 3.4.

ALARM Lit when afault 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. Thisindicator is aways“ Off” when the Driveis
inthe“LOCAL"” mode. When the Driveisin the “REMOTE" mode, the SEQ indicator statusis 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. Thisindicator isaways“ Off” when the Driveis
inthe“LOCAL” mode. When the Driveisin 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)
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Drive Mode Indicators

¥ Run Indicator

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

Table 3.5 RUN Indicator
Indicator Status Condition
On Driveisrunning.
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 Driveisin either the“LOCAL” or “REMOTE” mode.

Table 3.6 STOP Indicator

Indicator Status Condition
On Driveis decelerating to a stop or stopped.
Driveisinarun condition but the frequency referenceis less than the 3
Blinking minimum output frequency E1-09, or the Driveisrunning in “REMOTE" mode and the e

“STOP’ key on has been pressed.

Off Driveisrunning.

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 parametersto operate the

Quick programming mode Drive (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 parametersin 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

PHequency Ret”)

U1- [0f=60.00Hz
U1-02=60.00Hz
U1-03=10.05A

Mode Selecti MENY
Dic;pcleaye ecton -« Monitor Display Setting Display

[_] \i i
ENTER ENTER
Y ( > _DATA_
-DRIVE- -DRIVE; Rdy RESET | ENTER
<
<

- TVE- y DRIVE- dy
** Main Menu ** Monitor ERe}/erence Source Pf—lrequency Re’?

. I8 - 01=60.00Hz > U- [-60.00Hz 17U 0148p0.00Hz
Operation U71-02=60.00Fz |« U7-02=60.00Hz |- (0.90<-60,00)
U1-03=10.05A U1-03=10.05A 0.00Hz
ESC ESC ESC
:
-QUICK- ENTER “QUICK- -DATA “QUICK-
** Main Menu ** » Control Method - > Control Method
Quick Setting < A1-02=2 *2* < AiZ02= 5%

Open Loop Vector Open Loop Vector

]
ENTER

( > _DATA_
RESET “ADV- ENTER “ADV-

P

Y

m
7]
H °

-ADV- ENTER
** Main Menu ** > > Select Language q Select Langl_.l_age
Programming < A1{d9=0 *1* < A1-00=[9g *1*
= Select Language | English < English
ESC ESC
A 4 _DATA_ . i i
~VERIFY- VERIFY- The constant number will be displayed if a

** Main Menu **

Modified Consts

-

None Modified |¢——— constant has been changed. Press the
DATA/ENTER Key to enable the change.

A

[

z m
7 5
2

Y

-A.TUNE- -A.TUNE- -A. TUNE-
** Main Menu ** pi----tuning Mode Sel_| o o |-----tUning Mode Sel._
, T1{F0 0 T1-01=00 *0
Auto-Tuning < Standard Tuning < Standard Tuning
g o

0
ESC ESC

Fig 3.1 Mode Transitions

- When running the Drive after using Digital Operator, press the MENU Key to select the drive mode (displayed
~ 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
IMPORTANTH appear when the power is turned ON.)



Drive Mode Indicators .

& 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.




BmExample Operations

Key operations in drive mode are shown in the following figure.

Display at Startup

RS uency Refdy
U1- [§=60.00Hz

U1-02=60.00Hz

U1-03=10.05A

Mode Selection Monitor Display Frequency Setting Display
Display N
_DATA_
—1 B oo oo _
Y v
o Wi Menu ** DRNE Monitor ~ Rdy P Hequency Refey P O quency Refdy
P>, — %Kl - 01=60.00Hz |« u1- 60.00Hz [€ U1-01=[€60.00Hz
peration . 202= 1-02= < _=
U |- TR e 090 g
ESC ESC
ESC
| =]
A S BRIVE- The Frequency Setting
e ey MDR'VEomzongBrOOR: e | ), QgutFreq 1% Display will not be
-02=60.00Hz '« Sl L S n S i i
Quick Setting N a0 0BA ] U1-03=10.05A displayed when using an
U1-0d4= 2 | U1-04= 4 analog reference.
ESC
S|l

— Monitor P “PAK Elapsed TiR The fault name will be
** Main Menu ** 40 = < Ul B 10H displayed if the DATA/ENTER

Programming 181260000z - U1-02=80 00H2 Key is pressed while a constant

ESC

is being displayed for which a
- é é fault code is being displayed.
-'@

A
~VERIFY- ( @ @ l
** Main Menu ** - }

> _DATA_
DRIYE Rdy DRIVE- Rdy
Modified Consts Fault Trace < | Chirent Fau J| U2-01=0C
< U2 - =0C »
< U3-02=0V < Over Current
U2-03=60.00Hz
MENU
= =
“A.TUNE- - A 4
i . . - DRIVE- BeR
Main Menu DRIVEauIt Trace ’ ast Fault Ray U2-02= OVRdy
Auto-Tuning \ -02=0V__ ™ U2 - [04 = ”
“TUU3-03=60.00H7 e < DC Bus Overvolt

U3°03=60. OOHZ
U3-04=60.00Hz U3-04=60.00Hz .
— 5 é> ohe
5 ® |

\ 4

Py
Y
@
m

_DATA
PRIVE, ult History R -DR'VE Rdy Rdy
Fault History Las! Fault U3-01= OC
U 1=0C [* > . >
< U3 02=ov < Over Current
h 3 03=(3H
ESC 3 ESC
]
RESET _DATA Rdy
P 'E’Egﬁ't&ssagﬁy U3-02= OV
< 5052 < DC Bus Overvolt
U3 04= UV Esc

%} "wd bm

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. Thisisindicated in the figures by the letters
A and B and the numbers 1 to 6.

< @ The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON.
p‘ The monitor item displayed at startup can be set in 01-02 (Monitor Selection after Power Up).
® Operation cannot be started from the mode selection display.
IMPORTANT]



Drive Mode Indicators

@ 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.

BMExample Operations

Key operationsin quick programming mode are shown in the following figure.

Mode Selection Display Monitor Display Frequency Setting Display
fﬁ o
DRIVE-
** Main Menu **
Operation
_DATA Ci)
~QUICK- ¥ -QUICK- -QUICK-
** Main Menu ** > Control Method | ¢ > Control Me_t_l]od 3
’ - A1-02=2 *2* A1-02= g2+
Quick Setting < Open Loop Vector < o Open Loop Vector I
ESC
Ny 1
-« QUICK- -QUICK-
\ 4 N\ Reference Source | g »| Reference Source
-f’?;\/;lain Menu ** b1-01=1*1* | b1-01=Hl*"*
Terminals - Terminals
Programming l T
“QUICK- DT “QUICK-
L Run Source < N Run Source
v b1-02=1 *1* | b1-02=[§l*1*
-VERIFY- Terminals [« Terminals
** Main Menu ** EsC
Modified Consts
A 4
QUICK- e -QUICK-
N | TerminalAM Gain__| ¢ ... Terminal AM Gain___
v 5027930 e ~ s
——> < ~
o (0.00 0 502; ) |« = (0.000‘520@0)
** Main Menu ** ! A
Auto-Tuning v : .DAIA
“QUICK- “QUICK-
e MOL Fault Select < N MOL Fault §_e|ect
L1-01=1 1= | L1-01= i1~
Std Fan Cooled [ Std Fan Cooled
=
N
“QUICK- “QUICK-
S StallP Decel Sel < > StallP Dec_el Sel
[3-04=17 C3-04=
Enabled < Enabled

A

Fig 3.3 Operations in Quick Programming Mode
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€ Advanced Programmin

g 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.

BMExample Operations

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

Mode Selection Display

(1

Monitor Display

_DATA
ENTER

Py
%
@
n

7

Y

A

-ADV-
Select Language

Setting Display

Modified Consts

“ADV- “ADV-

** Main Menu ** > Initialization

Programming < [N -00=1
R Select Language
ESC A
[
\ 4 “ADV-

VERIFY- Initialization

** Main Menu ** N5 ST

oz
ontrol Method

ESC

P
Qv
m
m

ATl =0

_DATA_
ENTER)
>
<&
<

“ADV-
Select Language

English
Y

A
-ADV-

Y

AT1-00=10 "7
English

-ADV-

Control Method

<
<

Control Method

A E=272

Open Loop Vector

_DATA_
ENTER]

A1-02=p *2*

Open Loop Vector

“ADV-
PID Mode

T RE. N = "m"';(')l"

A

ESC

B

ENTER

Disabled

-ADV-
Fb_los Det Time.

A

ESC

—DATA_
ENTER]

-ADV-

<&
<

m

m
] @
m o
E

L7-01=00%
@ 200%)"

Y

-ADV-
Torg Lmt Rev Rgn

Fig 3.4

A

ESC ! A
= | & YR HO
-
et ( @ @
** Main Menu ** VANN A\
Auto-Tuning \ -AD\/‘-' -/-\Dv-v :
PID Control > PID Mode
MENU [3-01=0 W b5— =0 *0*
< PID Mode - Disabled
A
DRIVE- =
** Main Menu ** S »ADVV_V
Operation | | | RID Contral »}....Fblos DetTime
BE - 14= 1.0Sec |_ bS(OI%?; Jégg)ec
Fb los Det Time [~ “1.0Sec”
—
“QUICK- Y é @
**Main Menu **
Quick Setting ( @ @
— o = &
-« ] Torque Limit pi----Ewd Toraue Limit.__|
..... :5:1-;2-0-(-).1’2{-“"4 L7-91=3 &%0 %
Fwd Torque Limit [ " 200%”
- H R
> Y
AD‘F&)r_qy_g Limit » -é\[;v\g Torque Limit___|
L7-[Z% 200% i L7- 200%
Fwd Torque Limit 30890),,
T ESC 1 A
| W, '™
®® ®

Operations in Advanced Programming Mode

L7-04=100%
@ 200%)"




Drive Mode Indicators

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

Table 3.8 Setting User Parameters in Advanced Programming Mode

S 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

w5k

-QUICK-

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

ok

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

Programming

ok

ADV-
Ig_itialization . . 3
5 200=1 DATA/ENTER pressed to access monitor display.

Select Language

| Accel Tme1____]
6 -000= 160083%3 Increment or Decrement Key pressed to display C1-01 (Acceleration Time 1).

” 10.0Sec”

-ADV-
Accel Time_1 . . . )
7 C1-01=0010.0860 DATA/ENTER Key pressed to access setting display. The setting of C1-01
(0'97§g§00:v0) (10.00) is displayed.

ec

-ADAV(_:ceI Time_1
8 C1(60(1)= olgégbo(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.
(0'9'_10_}?800"'0)
ecC

-A[R/(_:cel Time_1
10 C1-01= 00[0.0Sec DATA/ENTER Key pressed to enter the set data.
(0'9‘_10_}?@0060)
ecC

-ADV-

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

firmed with the DATA/ENTER Key.

-ADV-

Accel Time_1
12 C1-lF 20.0Sec The monitor display for C1-01 returns.
(o.gjoﬁggoov.p)

Uoec

3-11
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EExternal 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

_DATA_
ENTER

ADV-
** Main Menu **

_DATA_
ENTER

Monitor Display

Programming

ESC

-
y
VERIFY-

** Main Menu **

Modified Consts

A

-«
“ATUNE-

** Main Menu **

Auto-Tuning

A 4
-DRIVE-

** Main Menu **

Operation

A

-«
~QUICK-

** Main Menu **

Quick Setting

VENU
Q -

-

N

~f =

Setting Display

i

_DATA_
ENTER
>
<&

H \ 4
“ADV- -ADV- ADV-
»| ___Digital lnputs | pi-.Jemina 93 Sel Terminal 53 Sel |
[HEE Hil =244 H1-01=p 4
Terminal S3 Sel External Fault NO/Always Det
A — 4" < esc Coast to Stop
! A
Digital Inputs o |.....Terminal 4 Sel |___._Terminal S3 Sel __|
""" Copsid | B MO TR
Terminal S4 Sel N Faunlﬂt ABSSEt Coasrlt%ygt<>gt

“ADV-
N Digital Inputs

7]

2| I3
B
m (e}
i

A

M

“ADV-
Terminal S8 Sel

............................. > H1RE 2087087
R 08=08 i, i
o5 e o oD
ESC '
I A,
@ @ N | _T.etmlo_ql..s.grsf.l.....
N
H1- 01= vr&-24*
-ADV- i
o I;)_i_g_ital Inputs N(%Es%r{g E)%N

[E#01=0

Term M1-M2 Sel

A

“ADV-
Pulse I/O Setup

Pulse Input Sel

A 4

AV
Terminal S3 Sel

01=HI§ 24

Fig 3.5 External Fault Function Setting Example

N'-é}f)urin_g RUN
Ny M
® ®
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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.

BExample 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

_DATA_
ENTER

“ADV-
** Main Menu **

Programming

79
\ 4

~VERIFY- VERIFY- VERIFY-

** Main Menu ** »| __Reference Source | »| Reference Source
Modified Consts | < b:}épp%iﬁgs < ll'e(r)r;lwma o
ESC ESC

N
~VERIFY-
v - - Accel Time 1 < 3 "Accel Time 1
-ATUNE- C1-01=200.0Sec | C1-0148200.0Sec
** Main Menu ** (0,0~6000.0) < (Q,O 6000 Q)
10.0Sec” -
Auto-Tuning n i T . EsC
~VERIFY-
N___ | _InputVoltage ___|_ | Thgut Voltage
E1 01 200VAC -~ > E1 01 OOVAC
\ 4 (155~255) < (155:=255)
DRIVE- 200 B
** Main Menu ** . i T -
Operation DATA
\ Motor Rated FLA __| N Motor Rated FLA
Y E2-01=2.00A < ”  E2-01 =% OOA
032640 g 0,32

A4 ESC
AL 5
** Main Menu **
Quick Setting
\ J
-

Fig 3.6 Operations in Verify Mode
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€ 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 aload, the drives autotuning functions are fundamentally different. The
default setting of the Drive isfor 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.

3-14
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Mode Selection Display Monitor Display Setting Display
EE
ENTER
VERIFY-
** Main Menu **
Modified Consts
MENU
7
—— () B2
“ATUNE- ENTER “ATUNE- Dhtes “ATUNE-
** Main Menu ** yl---..Tuning Mode Sel.__ @ yl--..Tuning Mode Sel.__
pa— d ST1- =0 *0* P7T1-01= @0
uto-Tuning tandard Tunini i
< an uning Standel:}rl;fi Tuning
5o A ESC
v
A TUNE- iR “A.TUNE-
. Rated Frequency.__| al----Rated Frequency __
DRIVE- M T1-[@ i > T1-05 =[8460,0Hz
Main Menu (0, 5 (O;Q'ggao.p)
Operation
\4
“ATUNE- iR ATUNE- A 5
N | NumberofPoles |, == | 1 Number of Poles. .
T1- M@= < > T1-06= 4
v 2% D 5233) 48.0Hz/10.5A
“QUICK- v 47 v 47 START >>>>>>> GOAL
** Main Menu ** A
Quick Setting y ! l
“ATUNE- Rd RUN . A A
\ Ao Tunng™ | E——
0.0Hz/0.0A -
Tuning Ready ? SL}I%}%H z/1 OG%PAL
Press RUN Ke > Tune Successful
*x : *x STOP
Main Menu The display will v 3
Programming automatically AT e Aborted “{ine Successful
change depending |- uneAborted.....;  ---tHeSucoesSL I
on the status of STOP key
autotuning.

* TUn10 will be displayed during rotational autotuning and TUn11 will be displayed during stationary autotuning. The DRIVE indicator will light when
autotuning starts.

Fig 3.7 Operation in Autotuning Mode

A4
*? - 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.
®
IMPORTAN
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Trial Operation

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

Trial Operation Procedure............cccceeeeiiiieeeeeeeeeeeeeeeeeee, 4-2
Trial Operation ProCcedures.........ccceeeeveeeeeeeeeeeeneeeeenennnns 4-3

Adjustment SUQQeStIONS .........coevvviiiiiiiiiieee 4-17
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Trial Operation Procedure

Perform trial operation according to the following flowchart.

START

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

[

Basic settings
(Quick programming mode)

*1

o

Select operating

method.
s
V/f control? Vector (A1-02=2, 3, or 4)*5
\%ii YES
(Default: A1-02=0) V/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 N
causing motor to stall or motor during autotuning?
overload?
NO y
Stationary autotuning for *4 Rotational autotuning Stationary autotuning
line-to-line resistance only *6 *
< v y
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

*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.

Check/record constants. *5 'I('X?_coigfiuzlt)control mode is open-loop vector control 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
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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 isfactory-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.

Confirm that the CHARGE indicator has gone out.

Remove the terminal cover.

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

g M~ DN

Return the terminal cover to its origi nal position.

nn/zna 40 wu/415 w\

20/230 ao \

Power tab

ol
O | /8

200-240 V class power supply
380-480V class power supply
Power supply input terminals

Jumper (factory-set position)

CHARGE indicator

Fig 4.2 Power Supply Voltage Jumper

¥ Power ON

Confirm al 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 iswired correctly.
Make sure that the motor is hot connected to the mechanical system (no-load status)
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€ 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-[dfl= 60.0 OHz laved in the data displ X
01022600012 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 adisplay 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 Table 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 _— Setting Factory
Number NN Description Range Setting
Set the control method for the Drive.
0: V/f control
Control method 1: V/f control with PG
AL-02 selection 2: Open-loop vector control 1 Oto4 2
3: Flux vector
4: Open-loop vector control 2
Set the frequency reference input method.
0: Digital Operator
) Reference selec- | 1: Control circuit terminal (analog input)
b1-01 tion 2: MODBUS communications Oto4 !
3: Option Card
4: Pulse train input
Set the run command input method.
. 0: Digital Operator
b1-02 2&?}?&2 ection 1: Control circuit terminal (sequence input) 0to3 1
2: MODBUS communications
3: Option Card
Accelerationtime | Set the acceleration time in seconds for the output
€101 1 frequency to climb from 0% to 100%. 0.010 8000.0 10.0s
Decelerationtime | Set the deceleration time in seconds for the output
CL-02 1 frequency to fall from 100% to 0%. 0.010 6000.0 10.0s
155t0 255V 200V
(200-240V | (200-240
Input voltage set- o L . class) V class)
E1-01 ting Set the Drive's nomina input voltage in volts. 31010510V 400V
(380-480V | (380-480
class) V class)
Setting for
general-
10%to 200% | purpose
E2-01 Motor rated cur- Set the motor rated current. of Drive's motor of
rent
rated current same
capacity
asDrive
Set to enable or disable the motor overload protec-
tion function using the electronic thermal relay.
Motor protection |0: Disabled
L1-01 selection 1: General motor protection Oto3 !
2: Drive motor protection
3: Vector motor protection




Table 4.2 Parameters that Are Set as Required

Parameter _— Setting Factory
Number NN Description Range Setting
Select stopping method when stop command is

sent.
) Stopping method | O: Deceleration to stop
b1-03 selection 1: Coast to stop Oto3 0
2: DC braking stop
3: Coast to stop with timer
Depends
on capac-
C6-02 Carrier fre- . 1t0E ity, volt-
quency selection age, and
The carrier frequency is set low if the motor cable control
is50 m or longer or to reduce radio noise or leak- mode.
age current.
Carrier fre-
uency selection Depends
C6-11 ?Or operr oop 1to4 on kVA
vector control 2 satting.
d1-01to
41-01 to | Freauency refer- d1-04:
enceslto4and | Settherequired speed references for multi-step 0.00to :
d1-04and jog frequency ref- | speed operation or joggin: 400.00 Hz 0.00Hz
d1-17 ‘er gnczq Cy et speed op 1099Ing- ' d1-17:
6.00Hz
H4-02 H4-02:
FM and AM ter- | Adjust when an instrument is connected to the FM 100%
and H4- ) . . 0.0to 1000.0 .
minal output gain | or AM terminal. H4-05:
05
50%
Sl prevention |8 e and Breing Ui, e
L3-04 |selectionduring ' 9 j 9 . 0to3 1

deceleration

sure to set parameter L3-04 to O (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.

EOverview of Settings

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

C START )

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

VI/f control?

(A1-02=00r 1)

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
VIf default: 200 V/60 Hz(400 V/60 Hz) | | V/f default: 200 V/60 Hz(400 VV/60 Hz)
9 I

A

Motor cable over
50 m or heavy load possibly
causing motor to stall
or overload?

OK to operate NO
motor during autotuning?*1

NO
Y Y
Stationary autotuning for . N . -
line-to-line resistance only Rotational autotuning®4 Stationary autotuning*4

A

=

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. Userotational 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 thereis areduction gear between the motor and PG, set the reduction ratio in F1-12 and F1-13.
. The default setting of the Driveis 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

*

*

A WN
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ESetting 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

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

Voltage/frequency ratio fixed control

V/f control withPG |A1-02=1 wiith speed compensation using a PG

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

Open-loop vector | A1-02=2
control 1 (factory setting)

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

Flux vector control |A1-02=3 Flux vector control

Very high-performance control with-

out a PG (torque control without a PG,
torque limiting, applicationsrequiring
) a1:200 speed control range without a
ing.) PG)

Current vector control without a PG
Open-loop vector AL02 = 4 with an ASR (speed controller)
control 2 (Always perform rotational autotun-

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 characteristicsin E1-04 to E1-13 in advanced program-
ming mode.

Simple operation of a general-purpose
motor at 50Hz: 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.

V/f 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 characteristicsin E1-04 to E1-13 in advanced program-
ming mode.

Simple operation of a genera-purpose

motor at 50Hz: 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 polesin 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 Autotuning 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 islong, etc.

B 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 O, 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 approxi-
mately 1 minute.

Stationary Autotuning (T1-01 = 1)

Stationary autotuning is used for open-vector control or flux vector control. Set T1-01 to 1, input the datafrom
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. Thisisthe 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 islong (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 isrequired at high speeds (i.e., 90% of the rated speed or higher),
use amotor with arated 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 isthe same as
the input power supply voltage, the voltage output from the Drive will be unstable at high speeds and suf-
ficient performance will not be possible.

Use stationary autotuning whenever performing autotuning for a motor that is connected to aload.

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

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 aload.

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 aload, 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
Rotational autotuning Do not function. eas d””f‘g norml
operation
. . . Maintain same status as
Stationary autotuning Do not function. when atotuning 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 formulato T1-05 (Motor base frequency):
(Base frequency from the motor’s nameplate x setting of T1-03)/(Rated voltage from motor’s namepl ate)

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 f----=---nmmmmmmmme e -
motor nameplate ’

T1-03 fomseerrrmmmme e v’

»

» Output frequency
Base frequency
from motor nameplate

0
Base frequency

from motor nameplate  *11-03
Rated voltage from motor nameplate 4
Fig 4.4 Motor Base Frequency and Drive Input Voltage Setting [

1 L ) ) ) .
Y~ 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
IMPORTAN the input power supply voltage is reduced. Be sure to provide sufficient margin in the Drive current.

MPrecautions after Rotational and Stationary Autotuning

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

4-11




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
Parameter Display Setting Factory Vifwith cl’pe“‘ o Cl’pe“‘
Number |  Display REEE Setting Vit PG | Vector | Vector | Vector
1 2
Motor 1/2 | When switching to motor 2 is
sdlection™1 | selected, set the motor for
which autotuning is to be per-
T1-00 formed. (This parameter is 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 q
ina mode e autotuning mode.
selgecti on | 0:Rotational autotuning 2(Vvif)
T1-01 1: Stationary autotuning Oto2 0 (Vec- Yes | Yes | Yes | Yes | Yes
Tuning 2: Stationary autotuning for tor)"4
Mode Sd line-to-line resistance only
Motor
output
power Set the output power of the 0.00to 0.40 KW
T1-02 . ) Yes | Yes | Yes | Yes | Yes
motor in kilowatts."> "’ 650.00 kW *2
Mtr Rated
Power
Motor Oto
rated 255.0V 200.0V
voltage (200-240V | (200-240
Set the rated voltage of the class) V class)
T1-03 *E % - - Yes Yes Yes
motor in volts." "6 Oto 400.0V
Rated 510.0V | (380-480
Voltage (380-480V | V class)
class)
Motor
rated
current Set the rated current of the 0.32to %2
T1-04 . x5%7 «3 | 1L.90A Yes Yes Yes Yes Yes
motor in amps. 6.40 A
Rated
Current
Motor
base fre Set the base f f th
e base frequency of the Oto
T1-05 |9uency 34445+ 60.0Hz | - - | Yes | Yes | Yes
motor in hertz."3"4*5"6 400.0 Hz
Rated Fre-
quency
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Table 4.3 Parameter Settings before Autotuning(Continued)

Name Data Displays during Autotuning
Parameter Display Setting Factory Vitwith Olgs;r)]_ Flux Olggg_
Numb i R Setti
umoer Dispetiay ange eting Wi PG Vector | Vector | Vector
1 2
Number of
motor
poles
2to48
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 i+ 0 to 24000 o - - | Yes | Yes | Yes
mmin -. 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 amultiplication factor. 4
Rev
I
* 1. Not normally displayed. Displayed only when a motor switch command is set for amulti-function digital input (one of H1-01 to H1-05 set to 16).
* 2. Thefactory setting depends on the Drive capacity. Values are given for a200-240 V class, 0.4 kW Drive.
* 3. Thesetting range is 10% to 200% of the Drive capacity.
* 4. For VIf contral, the only setting that is possible is 2 (stationary autotuning for line-to-line resistance only).
* 5. For fixed output motors, set the base speed value.
* 6. 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.
* 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.

ESetting 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 b1-04 to 1 to disable reverse operation.
« To increase the speed of a 60Hz motor by 10%, set E1-04 to 66.0Hz.

» Tousea0to 10-V analog signal for a60Hz 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), pressthe 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 asignal from the control signal terminals). The safety precautions must always be
taken before starting the Drive with the motor connected to the machine.

Both a RUN command (forward or reverse) and a frequency reference (or multi-step speed reference) must
be provided to start Drive operation.

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.
» Besureto tighten all the screws when securing the motor shaft to the mechanical system.

EOperation using the Digital Operator
» Usethe Digital Operator to start operation in LOCAL mode in the same way asin no-load operation.
« |f fault occurs during operation, make sure the STOP Key on the Digital Operator is easily accessible.
- At first, set the frequency reference to alow 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.

» Refer to Adjustment Suggestions on page 4-17 if hunting, vibration, or other problems originating in the 4
control system occur. r——
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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 auser 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 arecording areain 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 recov-
ery 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 areain the Drive. Later, after Drive settings have been changed, the user parameters can beinitialized to
the settings saved in the separate memory area when 02-03 was set to 1 by setting A1-03 (Initiaize) 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 al so 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 isinput.
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Adjustment Suggestions

If hunting, vibration, or other problems originating in the control system occur during trial operation,
adjust the parameterslisted in the following table according to the control method. Thistable lists only the

most commonly used user parameters.

Table 4.4 Adjusted User Parameters

Control Name Factory | Recommended .
Method (Parameter Number) PETTTTENES Setting Setting Adjustment Method
» Reduce the setting if
Controlling hunting torque isinsufficient for
Hunting-prevention | and vibrationin heavy loads.
gain (N1-02) middle-range speeds 100 0.50t02.00 1, Increase the setting if
(10to 40 Hz) hunting or vibration occurs
for light loads.
* Increase the setting if
» Reducing motor motor magnetic noiseis
Carrier frequency magnetic noise Depends 0to high.
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 Devends torque or speed responseis
(A1-02=0 | compensation and speed response egn 200 to 1000ms sow.
orl) primary delay time |+ Controlling hunting it * Increase the setting if
constant (C4-02) and vibration capacity hunting or vibration
occurs.
 Improving torque at ' Increage t_he Sa.tl ng if
Torque low speeds (10 Hz torqueisinsufficient at
compensation gain or lower) 1.00 050t01.50 |, :Rc’)evt\;uce th: tting if
(C4-01)  Controlling hunting . setling
and vibration hunting or vibration occurs
for light loads.
L\f IdS;OUt\E)cl)Jltt e * Improving torque at Depends * Increase the setting if
(Eef 08)cy 9 Iovxl? speedgs d on Default to torque isinsufficient at
] i Default + 3to speed
Minimum output « Controlling shock at capacity " low S
frequency voltage startup and 5V » Reducethe setting if shock
(E1-10) voltage at startup islarge.
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Table 4.4 Adjusted User Parameters (Continued)

Control Name Factory | Recommended .
Method | (Parameter Number) Performance Setting Setting et Leliee
Increasing torque » Reduce the setting if
Speed feedback and speed response torque or speed responseis
detection control Controlling hunting slow.
(AFR) gain and vibration in mid- 100 0.50t02.00 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 responseis
Open-loop | compensation and speed response 20ms 20to slow.
vector primary delay time Controlling hunting 100ms * Increase the setting if
control | constant (C4-02) and vibration hunting or vibration
(A1-02=2) OCCUrsS.
Slio compensation Increasing speed » Reducethe setting if speed
rip mar 2 day time response 200ms 100 to response is slow.
(%3_02;/ & Improving speed 500ms * Increase the setting if the
stability speed is not stable.
* Increase the setting if
Slip compensation Improving speed 1.0 051015 speed responseis slow.
gain (C3-01) accuracy ’ ' ' » Reduce the setting if the
speed istoo fast.
Reducing motor * Increase the setting if
magnetic noise motor magnetic noiseis
Carrier frequency Controlling hunting Deginds Oto high.
selection (C6-02) and vibration at low i default » Reduce the setting if
Open-loop speeds (10Hz or capacity hunting or vibration occurs
vector less) at low speeds.
control 1 | Middle output .
— . Depends * Increase the setting if
A1-02=2
AHE2=2)) Memenoyvolizge |+ mpronnguared | on | Defaltio | torqueor speedresponseis
g i Default + 1 or
Minimum output Controlling shock at capacity * slow. o
frequency voltage startup and 2V » Reducethe setting if shock
(E1-10) voltage at startup islarge.




Table 4.4 Adjusted User Parameters (Continued)

Adjustment Suggestions

Control Name Factory | Recommended ]
Method (Parameter Number) FEIRITITEES Setting Setting il e d
* Increase the setting if
ASR proportional « Torque and speed torque or speed responseis
gain 1 (C5-01) and response slow.
ASR proportional  Controlling hunting 2000 1 10.00t050.00 |, Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.
ASRintegrdl time1 | Torque and speed . E)fdﬂ(;?)ihe Zglrn . Ifonseis
(high-speed) (C5-02) d » 0.300 queor speedresp
response slow.
and : . 0.500sec to I
. .  Controlling hunting * Increase the setting if
ASR integral time 2 A 1.000sec - N
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 proportl o_nal gain and 0.0 to max. propqrtl onal gain and inte-
(A1-02=13) frequency (C5-07) integral time 0.0Hz output gral time when the same val-
€ 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 Contr.ollln_g hunting 0.004sec | 0.004 to 0.020 | machinerigidity islow and
time (C5-06) and vibration . .
the system vibrates easily.
* Increase the setting if
» Reducing motor motor magnetic noiseis
. magnetic noise Depends high.
Carrlgr frequency  Controlling hunting on the 20kHzto |, Reduce the setting if
selection (C6-02) A . 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)

4-20

speeds (3Hz or less)

Control Name Factory | Recommended ]
Method (Parameter Number) FERTIETES Setting Setting Pl e shies
* Increase the setting if
ASR proportional  Torque and speed torque or speed responseis
gain 1 (C5-01) and response sow.
ASR proportional * Controlling hunting 10.00 | 1000105000 |, Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.

ASRintegrd time1 | Torque and speed . E)fdﬁg(z:he :t;rn . I]:)nseis
(high-speed) (C5-02) q > 0.300 queor speedresp

response slow.
and . . 0.500sec to I

. .  Controlling hunting * Increase the setting if

ASR integral time 2 A 1.000sec . oo

and vibration hunting or vibration
(low-speed) (C5-04)

occurs.
§ Set the output frequency at
\(/)eF::tegrl oop Switching the ASR which to change the ASR
— proportional gain and 0.0tomax. | proportional gain and

control 2 | ASR switching ; ; ; .

(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
ASR primary delay Contr.ollln.g hunting 0.010sec | 0.04100.020 | machinerigidity islow and
time (C5-06) and vibration . .
the system vibrates easily.
* Increase the setting if
 Reducing motor motor magnetic noiseis
Carrier frequen magnetic noise Depends high.
r frequency  Controlling hunting on the Default value |+ Reduce the setting if
selection (C6-11) A . - N
and vibration at low | capacity. hunting or vibration occurs

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 Dur-

ing 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
isC3-01 = 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 aPG will only control the output frequency; ahigh gain, such asis 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.




Adjustment Suggestions

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 |oad between two motors. Can
be used when the control mode (A1-02) is set to 3 or 4.

Acceleration/decel eration times
(C1-01to C1-11)

Adjust torque during acceleration and decel eration.

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

Used to prevent shock when completing accel eration.

Jump frequencies (d3-01 to d3-04)

Used to avoid resonance points during operation.

Anaog 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 0V (overvoltage errors) and motor stalling for heavy
loads or rapid accel eration/decel eration. Stall prevention is enabled by
default and the setting does not normally need to be changed. When using
abraking resistor, however, disable stall prevention during deceleration
by setting L3-04t0 0.

Torque limits (L7-01 to L7-04)

Set the maximum torque during vector control. If asetting is increased,
use amotor with higher capacity than the Drive. If asetting is reduced,
stalling can occur under heavy loads.

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

Used to increase response for accel eration/decel eration or to reduce over-
shooting when thereis low machine rigidity and the gain of the speed
controller (ASR) cannot be increased. The inertiaratio between the load
and motor and the accel eration 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 DescCriptions..............uvvvviiiiiiieeeeeeeenn, 5-2

Digital Operator Display Functions and Levels............ 5-3

User Parameter TablesS ..., 5-10
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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 Description Setting | Factory | during VI | -loop | Flux | Loop | MODBUS
Number Display P Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Register

tion PG | tor | tor [ tor

1 2

Reference | Selectsthe frequency

selection reference input source.

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)

* Parameter Number: The number of the user parameter.

* Parameter Name: The name of the user parameter.

* Description: Details on the function or settings of the user parameter.

* Setting Range: The setting range for the user parameter.

* Factory Setting: 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 5-96 for factory settings by control method.
 Change during Operation: Indicates whether or not the parameter can be changed while the

Driveisin operation.
Yes. Changes possible during operation.
No: Changes not possible during operation.

« Control Methods: Indicates the control methods in which the user parameter can be
monitored or set.

Q: Itemswhich 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: Itemswhich cannot be monitored or set for the control method.
« MODBUS Address: The register number used for MODBUS communications.
* Page: 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
Ul Status Monitor Parameters Monitor
MENU Drive Mode u2 Fault Trace Fault Trace
u3 Fault History Fault History
Drive can be operated and its .
status can be displayed. Al In|t|lgllze Moge Initialization
A2 User-specified Setting Mode o ers
bl 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 Sheray
for operation can be monitored b9 Zero Servo Zero Servo
or set. C1l Acceleration/Deceleration AcceliDecel
C2 | S-curve Acceleration/Deceleration |s-Curve Accel
C3 Motor Slip Compensation Molor i
C4 Torque Compensation Torque Comp
C5 Speed Control (ASR) ASR Tuning
C6 Carrier Frequency Carrier Freq
di Preset Reference et
Advanced Programming Mode a2 Reference Limits Reference
] d3 Jump Frequencies Freaomiies
All parameters can be moni- d4 Reference Frequency Hold Sequence
tored or set. d5 Torque Control Torque Control
dé Field Control weakoning
El VIf Pattern VIf Pattern
E2 Motor Setup Motor Setup
E3 Motor 2 V/f Pattern Vif Patten 2
E4 Motor 2 Setup Motor Setup 2
F1 PG Option Setup PGabhon
- F2 Analo -
Verify Mode nal g Reference Card Al-14 Setup 5
F3 Digital Reference Card IDI-08, 16 Setup]
Parameters changed from the F4 Analog Monitor Cards AR I
default settings can be moni- F5 Digital Output Card PR
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 Shaoe
H5 MODBUS Communications Segargom
H6 Pulse Train [Pulse 110 Setu
Autotuning Mode L1 Motor Overload ohtor
] L2 Power Loss Ridethrough PurLoss
Automatically sets motor 3 Stall Prevention oo
: 1 revention
pfarameters if autotlemgldata L4 Reference Detection Ref Detecton
i(nr;()JLrJTt] fmotor nalmep atei IS L5 Fault Restart Fault Restart
or open-loop vector con- -
; L6 Torque Detection Torque
trol or to measure the line-to- d — Detection
) . L7 Torque Limits Torque Limit
line resistance for V/f control. -
L8 Hardware Protection e
nl 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 selselons

03 Copy Function

COPY
Function

L— [T1] 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 Open
Parameter . Setting | Factory ; VIf p Pen | MODBUS
. Description : during J Fl L k
Number Range | Settin ) i oop ux | Loop | Register
u Display ¢ "9 | Operation | V/f V;'g‘ Vector | Vector | Vector J
1 2
Control Sdects 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 isinitialized.
Frequency | Selectsthe frequency reference input
Reference | source.
Selection 0: Operator - Digital preset speed U1-
01 or d1-01 to d1-17.
1: Terminals - Analog input terminal
A1 (or terminal A2 based on
b1-01 parameter H3-09). Oto4 1 No Q Q Q Q Q 180H
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)
Run Selects the run command input source.
Command | 0O: Operator - RUN and STOP keyson
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 | Q1 Q| Q) Q} Q| 18H
Sopping | 3: Coast with Timer (A new run
Method command isignored if received
before the timer expires).
Acoderation
Time 1l i
c1-01 Sets_thetl meto accelerate from zeroto Yes 0 Q ) 0 Q 200H
Accel maximum frequency. 0.0
Timel '
© | 100s
Decderation 6000.0
Time1 Setsthe time to decelerate from maxi- | -
c1-02 Decel mum frequency to zero. Yes | Q1 Q1 Q1 Q) Q| 20
Timel




Digital Operator Display Functions and Levels

Name Control Methods
) Change Open Open
Parameter i Setting | Factory " V/f p p MODBUS
. Description A during g = L ;
N b R Sett ; . oop ux 0oop R \(
umber | Display ange etting | Vi V;,(t? vector | Vecor | Vector egister
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=2.0kHz 6
C6-02 2: Fc=5.0kHz OtoF o No Q Q Q Q *;2 224H
Carrier 3: Fc=8.0kHz
Freq Sdl 4: Fc=10.0 kHz
5: Fc=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-100p | 1: 2kHz (3-phase modul ation) 4 ' . ' .
C6-11 | vector 2+ akHz (3-phase modulation) 1to4 - No 12| *12 | *12 | *12 | Q | 22DH
Control 2 | 3: kHz (3-phase modulation)
Carrier 4: 8kHz (3-phase modul ation)
Freq Sel
Frequency
d1-01 | Referencel| setting units are affected by 01-03. 000Hz| Yes | A | A | A | A | A | 28H
Reference 1
Frequency | Frequency reference when
d1-02 Reference 2 multl-functlllo'n input M_ultl-stgp speed 0.00Hz | ves A A A A A 281H
reference 1" is ON. Setting units are
Reference 2 | gftected by 01-03.
Frequency | Frequency reference when 5
Reference 3 | multi-function input "M ulti-step speed
d1-03 reference 2" is ON. Setting units are 000Hz )| Yes | A | A A A A 282H I
Reference 3 | sftected by 01-03. 0
Frequency | Frequency reference when to
) Reference 4 | multi-function input "Multi-step speed | 400.00
d1-04 reference 1, 2" is ON. Setting unitsare *9 0.00Hz | Yes A A A A A 283H
Reference 4 | gftected 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 al so the reference 6.00Hz | Yes Q Q Q Q Q 292H
Jog for the JOG key on the Digital Opera-
Reference | tor and the multi-function inputs
"forward jog" and "reversejog".
Setting units are affected by 01-03.




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during

Control Methods

i

VIt
with
PG

Open

-loop

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
levelsof Driveprotective 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

230.0V
*3

No

300H

E1-03

V/f
Pattern
Selection

VIF
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
voltagelimit and E1-03 = FF selectsa
custom V/F pattern without an upper
voltage limit.

0:50Hz

1: 60Hz Saturation

2: 50Hz Saturation

3: 72Hz (60Hz Base)

4: 50Hz VT1

5: 50Hz VT2

6: 60Hz VT1

7: 60Hz VT2

8: 50Hz HST1

9: 50Hz HST2

A:60Hz HST1

B: 60Hz HST2

C: 90Hz (60Hz Base)

D: 120Hz (60Hz Base)

E: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

OtoFF

No

No

No

No

302H




Digital Operator Display Functions and Levels

Name Control Methods
) Change Open Open
Parameter i Setting | Factory " V/f p p MODBUS
. Description ; during 2| -loop | FI Loo :
Number | Dijsplay Range | Setting | 5 o | vif V;,(t? Vectgr V&r Vectopr Register
1 2
Max.
Output 40.0
Frequency | mq to | 60.0Hz
-l
Max 9
Frequency =
[N H
Max. LB
\?ultlet ’ s L] [ =] 0.0
Otage L -m I [T [RITE-T) to 2300V
E1-05 (VMAX) 2650 344 No Q Q Q Q Q 304H
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
Fase characteristicsin astraight line, set the 0.0
I;zquency same values for E1-07 and E1-09. In to 60.0Hz
E1-06 | (FA) this case, the setting for E1-08 will be | 4000 | «a | N° | Q| @ | @ | @ | Q | 30sH
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
Frequen E1-04 > E1-11 > E1-06 > E1-07 > E1-09
E1-09 (F,(\e,,q,N)Cy 4(;8 o O'f’:'z No |Q| Q| Q| A | Q| 308H
- Note: Setting parameter E1-01 to zero . 9'
Min is also acceptable.
Frequency
Base Set only when the V/F patternisfinely 0.0
Voltage adjusted in the constant power (HP) t;)
£1-13 (VBASE) | areaabove base speed Adj ustmgnt IS | 2550 | 00V No A A 0 o Q 30CH
not normally required. If E1-13 = 0.0, (240V) *5
Base then valuein E1-05 is used for E1-13. v3
Voltage | Auto-Tuning sets this value.
Motor
Rated Sets the motor nameplate full load sz L90A
E2-01 | Current current in amperes (A). Thisvalueis 6 ZO : 6 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 valueisautomatically set during 2t048 4 No No | Q No Q Q 311H
Number of | Autotuning.
Poles
Motor
Rated Setsthe motor rated power inkilowatts | 000 |
E2-11 | Output (kW). Thisvaueisautomatically set to 10 No | Q| Q| Q| Q| Q | 3184
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 asamultiple.) 60000

Pulses/Rev




5-8

Name

Control Methods

) Change Open Open
Parameter _ Description Setting | Factory during vif —Igo Flux Lgo MODBUS
Number | Display Range | Setting | oo | vif V;,gj Ve](ftgr Vecoy Vetzztgr Register
Terminal Setsterminal FM output level when
FM Gain | selected monitor isat 100%.In order to
Setting adjust the meter, 100% of the
appropriate output ismultiplied 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 Verifypr‘rjlode. ?OS o 100% ves Q Q Q Q Q ALEH
Termina | 5n0ears on the setting screen, then 10000
FM Gan | 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 isused.
Terminal | Setsterminal AM output voltage (in
AM Gain | percent of 10V dc) when selected
Setting monitor is at 100% output. In order to
adjust the meter, 100% of the
appropriate output ismultiplied 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 |O: Disabled O0to3 1 No Q Q Q Q Q 480H
1: Standard Fan Cooled (< 10:1 motor)
’\SAeIOLtFaUIt 2: Standard Blower Cooled (=10:1 motor)
ecl

3: Vector Motor (<1000:1 motor)




Digital Operator Display Functions and Levels

Parameter
Number Display

Name Control Methods
' Change [¢) [®)
i Setting | Factory - VI pen Pen | MODBUS
Description Range | Setting el -loop | Flux | Loop | Register

Operaton | VI | with | v o | Vector | Vector
PG 1 2

L3-04

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

During 0: Disabled - The Drive decelerates at

Decderation the active deceleration rate. If the
load istoo large or the deceleration
time istoo short, an OV fault may
occur.

1: Genera Purpose - The Drive
decelerates at the active
deceleration rate, but if the main
circuit DC bus voltage reaches the
stall preventionlevel (380/760Vdc), | 0to3
deceleration will stop. Deceleration *11
will continue once the DC bus level
drops below the stall prevention
level.

2: Intelligent - The active deceleration
rate isignored 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
decelerationisenabled in
coordination with dynamic braking.

1 | No |Q| Q| Q| @ | @ | 492H

StalP
Decel Sel

*
[y

*
© 0O NOOUDdWN

. The setting ranges for accel eration/decel eration times depends on the setting of C1-10 (Accel eration/decel eration Time Setting Unit). If C1-10 is set to

0, the setting range is 0.00 to 600.00 (s).

. Thefactory setting depends on the Drive capacity.

. These are values for @ 200-240V class Drive. Values for a 380-480V class Drive are double.

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

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

. The factory setting depends on the Drive capacity. (The vaue for a200-240V Class Drive for 0.4 kW is given.)

. The setting range is from 10% to 200% of the Drive rated output current. (The value for a200-240V 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.

. 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 initiaizing the parameters.

* 11.The setting range is O 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.

M |nitialize Mode: Al

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

Name Control Methods
Parameter Description Setting | Factory %Tj?;%e vif | Open Open | MODBUS
Number | Display p Range | Setting SR \gteh \';gggr \Eeltlzju);r \I;gggr 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 Al A A A A 100H
Select 2: German
Language 3: French
4: [talian
5: Spanish
6: Portuguese
Access Selectswhich parametersare
Level accessible viathe Digital
Selection Operator.
0: Operation Only
A1-01 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 Selectsthe 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 settingwhenthe
driveisinitialized.
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User Parameter Tables

Name Control Methods
i Change
Parameter —_— Setting | Factory ] v | Open Open | MODBUS
: Description ; during L _
Number Range | Settin ) i oop | Flux | Loop | Register
Display o % | Operation | VI V;'gj Vector | Vector | Vector | 0
1 2
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 Initiaize (Theuser to 0 No Al A A A A 103H
Init must first set their own | 3330
Parameters parameter valuesand
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 0
AL04 | gy be changed. All other to 0 No |A|A] A | A] A | 1044
nter parameters as determined by 9999
Password | A1-01 can be changed.
Parameter A1-05 can be
accessed by pressing the
MENU key while holding the
RESET key.
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
be changed. All other 0 5
AL-05 | goect parameters as determined by 9;39 0 No A|lA]| A A A 105H —
Password | A1-01 can be changed.
Parameter A1-05 can be
accessed by pressing the
MENU key while holding the
RESET key.
BUser-set Parameters: A2
The parameters set by the user are listed in the following table.
Name Control Methods
; Change Open Open
Parameter i Setting | Factory : vii | OP€ p MODBUS
. Description ’ during L Flux | L .
Numb R Sett : ; oop ux | Loop | Regist
umber D|sp|ay ange etting O V/f VI\:,"g Vector Vector egister
1 2
User Parameter | Selects the parameters to be
1to 32 availablein the User Access | b1-01
Aﬁ'zc_’ééo Level (A1-01 = 1). These to - No |A|A| A |A]|A 12224“’
User Param | parametersare not relatedto | 02-08
1t032 the User Initialize function.
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€ 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: bl

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

Name Control Methods
Parameter EcEtEiEn Setting | Factory %T::]ge Vi | open Open | MODBUS
Number | Display Ipu Range | Setting 9 i V;ItGh \';gggr \'/:%r \';gggr Register
1 2
Frequency | Selectsthe 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-
RunSource | 422/485 terminals R+, R-,

St,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 Oto3
b1-03 2: DC Injection to Stop * 0 No Qe e Qe 182H
Stopping 3: Coast with Timer (A new
Method run command is ignored if
received before the timer
expires).
Reverse Determines the forward
Operation | rtation of the motor, and if

b1-04 |Selection | eyerseoperationisdisabled. | Oorl | 0 No |[A|A| A | A ]| A | 18H
0: Reverse enabled
1: Reverse disabled

Reverse
Oper

o



User Parameter Tables

Name Control Methods
Parameter D e Setting | Factory tha_n g¢ v | Open Open | MODBUS
Number | Display escription Range | Setting | ™9 |\ V;,g \I;gc(iopr \’;&r \I;gc(igr Register
1 2
Minimum Used to set the method of
Output operation when the
Frequency | freguency referenceinputis
(E1-09) or | lessthan the minimum output
Less frequency (E1-09).
Operation 0: Run at frequency reference
Selection (E1-09 not effective).
b1-05 1: STOP (Frequenciesbelow | 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
(Freguencies below E1-09
are zero)
Digital Sets the scan rate of digital
Input Scan | input terminals.
bl-os | M€ 0:2ms-2scans(forquick | g | g No |A|A| A | A]| A | 18H
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 L AcceptBxtemal RUN-IT | g0 | g | No [ A | A | A | A | A | 18H
the run command is closed
LOC/REM when switching from local
RUN Sd mode to remote mode, the
Drive WILL run. (same as
setting "0" except drive
will not run)
Run
Command 0: Disabled - Run command
Selection accepted only in the
Durin operation menu.
b1-08 Progrgm 1: Enabled - Run command Oorl 0 No A| A A A A 187H
accepted in al menus
RUN CMD (except when b1-02 = 0).
at PRG
Zero-speed | O: Disabled.
Operation | 1: Enabled.
Selection Should be enabled when using
b1-10 ;ﬁ?&gﬁig@g?ﬁmh oorl| O No |No|No| No | No| A | 1DEH
ModeSel | forward and reverse rotation.
@ZeroSpd | Allows for more stability
related controls at zero speed.

* The setting rangeis 1 or 2 for flux vector control and open-loop vector control 2.
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mDC Injection Braking: b2

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

Name Control Methods
. Change Open Open
Parameter - Setting | Factory f vii | ©OP Pen | MODBUS
Number Display Description Range | Setting Cdurln_g Vi V;,tg \I;gc?tgr \I/:elgr \';gggr Register
1 2
DC Injection | Setsthe frequency at which
Braking Start | DC injection braking starts
Frequency when ramp to stop 0.0
(b1-03 = 0) is selected. )
b2-01 If b2-01< E1-09, DC Injection to 0.5Hz No Al A A A A 189H
DCInj Start | praking starts at E1-09. 100
Freq Note: Zero Speed restrictions
areactivein FHlux Vector Mode.
DC Injection | Setsthe DC injection braking
Braking current as a percentage of the
Current Driverated current. 0
b2-02 Note: The DC excitation to | 50% | No | A|A| A | No| No | 18AH
current is determined by the
DClInj setting in E2-03 when 100
Current operating in flux loop vector
control mode.
DC Injection
Braking
Time/DC Setsthetime of DC injection | 0.00
b2-03 | Excitation | praking at start in units of to |000s| No | A|A| A | A | A | 18H
Timeal Start | 901 seconds. 10.00
DCInj
Time@Start
DC Injection | Setsthetimelength of DC
Braking Time | injection braking at stop in
a Stop units of 0.01 seconds.
1: When b1-03 = 2, actual
DC Injectiontimeis
calculated asfollows:
(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 0.50s No Al A A A A 18CH
DClnj Injection is applied tothe | 10.00
Time@Stop motor at the end of the
decel ramp.
3: Thisshould be set to a
minimum of 0.50 seconds
when using HSB. Thiswill
activate DCinjectionduring
thefinal portion of HSB and
help ensure that the motor
stops completely.
Magnetic
Elux Setsthe magnetic flux 0
bo-0g | Compensation | Compensation asapercentage |y, | g5 | 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

Setting | Factory | CNange v | open Open | MODBUS

) during L 8
Range | Settin : ; oop | Flux | Loop | Register
g 9| Operation | V/f V;'tGh Vector | Vector | Vector 9
1 2

Parameter

Description
Number Display escriptio

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)

1: 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

SpdSrch at (however the current

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

3: 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).

Speed Used only when b3-01 =2 or
Search 3. Sets speed search operating
Desactivation | current in unitsof percent, with
b3-02 Current dri ve. rated current as 100%. o 10006 No Alnol A No A 192H

Note: Normally not necessary 200
SpdSrch to change. If the drive won't
run after arestart, lower this
value.

Current

Speed
Search
Deceleration | Used only when b3-01 = 2 or 0.1
b3-03 | Time 3. Setsthe deceleration time to 20s No A [No| A No | No 193H
during speed search. 10.0

SpdSrch
Dec Time
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Name Control Methods
. Change Open Open
Parameter g Setting | Factory h \Vii p p MODBUS
. Description ; during L Al L °
Number Range | Settin ; f 0op ux | Loop | Register
Display 9 9| Operaton | V/f V;'(t? Vector | Vector | Vector 9
1 2
Speed Sarch | Delays the speed search
Delay Time | operation after amomentary 0.0
b3-05 power lossto alow timefor an to 02s No Al A A A A 195H
Search external output contactor to 20.0
Delay re-energize.
Speed Sarch
Detection | setsthe gain for the frequen
b310 | oo & Whidﬁhe Drive St;slSpece)‘; 1£0 110 | No | A [No| A [ No| A | 19AH
Gain estimation speed search. Use '
1.20
Srch Detect | ONly whenb3-01=0or 1.
Comp
Proportional | Sets n4-08 in units of 1.0 for
Gain of P-gain (Pl Controls) asthe
Observer Observer during Speed Search.
During Note: Normally this parameter 01
. Speed need not be changed, although ' 0
b3-13 Search alow satting i needed when Ztc()) 1.0% No No | No | No | No A 19DH
OV occurs during speed search '
SrchEg p | With alarge amount of load
Gain inertia. Set larger values when
working with speed agree.
Bi-directiond | 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 Otol 1 No A | A A No A 19EH
frequency reference
Bidir Search direction.
Sel 1:Enable - Drive uses detected
direction

* 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.




BTimer Function: b4

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

User Parameter Tables

Name Control Methods
. Change Open Open
Parameter s Setting | Factory : Vi p p MODBUS
. Description : during | e || B || e .
Number Display Range | Setting Operai VI v;'gj Vectgr Vectgr Register
1 2
Timer Used in conjunction with a
Function multi-function digital input
ON-delay and amulti-function digital 00
ba-01. Time output programmed for the t6 00s No Al a A A A 1A3H
timer function. This sets the '
. 3000.0
Delay-ON amount of time between when
Timer thedigital input isclosed, and
the digital output is energized.
Timer Used in conjunction with a
Function multi-function digital input
OFF-delay and amulti-function digital 0.0
ba-02 Time output programmed for the t;) 00s No Al a A A A 1A4H
timer function. This sets the 3000.0 '
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
i Change Open Open
Parameter - Setting | Factory . vii | OP Pen | MODBUS
. Description ) during L Flux | L :
N R 4 . 0oop ux 00p | R
umber Display ange | Setting | . \V/ii vl\;l,lgl Vot o et egister
1 2
PID Function | This parameter determines
Setting the function of the PID
control.
0: Disabled
b5-01 ; gf Egﬁi‘;’:war § Otod | © No |A|A| A | A ]| A | 1a5H
PID Mode 3: Freq. Ref. + PID output
(D = Feedback)
4: Freg. Ref. + PID output
(D = Feed-Forward)
Proportional ] ) 0.00
b5-02 | Gain Setting tsrfésptlrlge E’g?]ffc;tl';”a' ganot |\ o | 100 | Yes |A|A| A | A | A | 186H
PID Gain 25.00
Integral Time | sets the integral time for the 0.0
b5-03 | Setting PID controller. A setting of to 10s | Yes | A|A| A | A | A | 1A7H
PID| Time |Zerodisablesintegral control. | 360.0
Integral Limit | Sets the maximum output 00
Setting possible from the integrator. '
b5-04 Set asa percentage (96) of to [1000%| Yes | A|A| A | A | A | 1A8H
PID I Limit | maximum frequency. 1000
Derivative | gets D-control derivative 0.00
b5-05 | Time time. A setting of 0.00 to | 000s| Yes |A|A| A | A | A | 1a0H
PID D Time | disablesderivative control. 10.00
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Name

Change

Control Methods

Parameter e Setting | Factory X v | Open Open | MODBUS
. Description 3 during L = L :
Number Display Range | Setting = | v | with | SO9P ux | Loop | Register
Operation BE Ve](ftor Vector Vetzztor
PID Output | Sets the maximum output
Limit ossible from the entire PID 00
b5-06 P to 100.0% | Yes Al A A A A 1AAH
. controller. Set asapercentage 100.0
PID Limit (%) of maximum frequency. :
PID Offset Setsthe amount of offset of the
Adjustment | output of the PID contraller.
Set as a percentage (%) of -100.0
maximum frequency. ' o
b5-07 The offset is summed with the 1&80 0.0% ves AlA A A A 1ABH
PID Offset | pID output. This can be used :
toartificialy kick-start aslow
starting PID loop.
PID Primary | Setsthe amount of time for
Delay Time | thefilter on the output of the
Constant PID controller.
Note: The offset is summed
with the PID output 0.00
b5-08 . PLE. to | 000s| Yes |A|A| A | A | A |1ACH
This can be used to 10.00
PID Delay artifically kick-start a '
Time slow starting PID loop.
Note: Normally, changeis 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 | Setsthe output gain of the to | 10 | No |A|A| A | A ]| A | 18EH
PID controller. 25,0
Output Gain S.
PID Output | 0: Zero Limit (when PID
Reverse output goes negative,
Selection Drive stops). Zero Limitis
automatic when reverse
b5-11 prohibit is selected using Oorl 0 No Al A A A A 1AFH
Output Rev b1-04.
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
b5-12 Selection during detection with the 0102 0 No Al A A A A 1BOH
fault contact not
energized)
2: Fault (detection of loss of
Fblos Det Sel

PID feeedback, coast to
stop during detection and
fault contact energizes)




User Parameter Tables

Name Control Methods
. Change Open Open
Parameter P Setting | Factory : vii | OP p MODBUS
. Description A during L = L :
N b R Setti ; . oop ux 00p | R \(
umber Display ange | Setting | VI V;,gj Vooor o] s
1 2
PID
Ei':db@k'-oss Setsthe PID feedback loss 0
ion ;
b5-13 | Leve detection level asa to | 0% | No |A|A| A |A]| A | 1BHH
percentage (%) of maximum
100
Fb los Det frequency (E1-04).
Lvl
PID
Feedback
Loss Setsthe PID feedback loss 0.0
bs-14 | Detection detection delay timeinterms | to 10s | No |A|A| A | A | A | 1B2H
Time of seconds. 255
Fblos Det
Time
PID Sleep Sets the sleep function start
Function frequency. 00
bs-15 | Startlevel | Note: Enabled even when to |0OHz| 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 sathegeepf;JgC;'O” de':y to | 00s| No |A|A| A | A | A | 1B4H
PID Sleep timeinterms of 0.1 seconds. |
Time
PID Appliesan accel/decel timeto
Accel/decel | the PID setpoint reference. The 0.0
bs-17 | Drive's standard softstarter to [ 00s| No [A|A| A | A | A | 1B5H
(C1-xx and S-curve) still 255
PID Acc/Dec | gffects the output of the PID .
Time algorithm.
PID
Setpoint Allowsthe b5-19 setting to be
. Selection the PID target setpoint value.
b5-18 0: Disabled Otol 0 No A A A A A 1DCH
PID 1: Enabled
Setpoint Sel
PID Setpoint 0.0
b5-19 Tsmle P'%targ?i’;'f‘el' to [00%| No |A|A| A | A ]| A | 1DDH
PID Setpoint Se only when bo-16 = 100.0
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mDwell Functions: b6

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

Name Control Methods
. Fac- | Change
Parameter — Setting ; Open Open | MODBUS
. Description tor durin Vit 4
Number Display p Range Sett?;\g Operangn Vi ‘?:’,ig] bgcf:gr \'j;; \l;gggr Register
1 2
Dwell
Reference 0.0
be-01 | a Start to |0OHz| No |A|A| A |A| A | 1BeH
Dwell Ref 400.0
@Start
Dwell
Timeat Run command ON
Start P — 0.0
b6-02 Output frequency to 0.0s No Al A A A A 1B7H
Dwell 10.0
Time
@Start A
Dwell | b6-01 b6-037T ] Time
Frequency b6-02 b6-04 0.0
_ at Stop
b6-03 The dwell function is used to 4(;80 0.0Hz No ALA A A A 1B8H
Dwell Ref temporarily hold the frequency '
@Stop when driving a motor with heavy
Dwell load.
Timeat
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 Open Open
Parameter i Setting | Factory ; Vi p p MODBUS
. Description 5 during .| Loop | Flux | Loop i
Number Display Range | Setting Operaton | V/f V;,tg Vector | Vector Register
1 2
Droop Sets the speed decrease as a
Control Level | percentage of motor base 0.0
b7-01 speed (E1-06) when the to | 00% | Yes |No|[No| No| A | A | 1cAH
Drool motor isat 100% load torque.
P Setti f 0.0 dissblesd 100.0
Quantity ting of 0.0 disables droop
control.
Droop
Control Determines the droop control | 0.03
b7-02 |DelayTime | geay timein responsetoa to 005s| Yes |No|[No| No | A A 1CBH
Droop Delay load change. 2.00
Time




EEnergy Saving: b8

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

User Parameter Tables

Name Control Methods
. Change Open Open
Parameter s Setting | Factory : Vi p p MODBUS
. Description : during | Loop | Flux | Loop .
Number Display Range | Setting Operaion | V/f | with Vector | Vector Register
PG
1 2
Energy Saving ) )
Control Energy $avmgs fungtlon
g Selection enabl e/disable selection.
b8-01 0: Disabled Oorl 0 No A| A A A A 1CCH
Energy Save | 1: Enabled
Sel
Energy .
Saving Gain Sets energy savings control 0.0 07
b8-02 gain when in vector control to 1 Yes | No | No| A A A 1CDH
Energy Save | mode, 10.0
Gain
Energy Saving
Control )
Filter Time Sets energy saving control 0.00 0.50
b8-03 | constant filter time constant when in to % Yes |No|No| A | A [ A | 1CEH
vector control mode. 10.0
Energy
Saving T
Energy Saving
Coefficient | Used to finetunetheenergy | 0.0
bs-04 | Value savings function when in V/f to *3 No A | A| No | No| No | 1ICFH
Energy Save Control Mode. 655.00
COEF
Power Detection | Used to fine-tune the energy 0
bs-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 )
Operation Use_d tofi ne~t_une the er_lergy 0 )
b8-06 Voltage Limit savings function when in V/f to 0% No A | A No | No | No 1D1H
— Control Mode. 100
SearchV Limit
* 1. Thefactory setting is 1.0 when using V/f control with PG.
* 2. Initia settings vary based on drive capacity and control mode.
* 3. Caution: Initial settings will vary based on motor capacity.
MZero Servo: b9
User parameters for dwell functions are shown in the following table.
Name Control Methods
. Change Open Open
Parameter it Setting | Factory h \V/ii p p MODBUS
. Description A during L Fl L :
Number Range | Settin ; i 0op ux | Loop | Register
Display 2 9| Operation | V/f ";‘g‘ Vector | Vecor | Vector | 0
1 2
Zero-servo Setsthe 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
ZeroServo | myjti-function input 100
Gain "zero- servo command” is set.
Zero-servo
Completion | Sets number of pulses used 0
bo-02 | Width for the multi-function output to 10 No No | No | No A No 1DBH
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/decel eration
times, s-curve characteristics, dip compensation, torque compensation, speed control, and carrier frequency
functions.

BmAcceleration/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 5 during Viwith | Loop | Flux | Loo i
Number Dlsplay Range | Setting Operaon | VA o Vedgr Vootor Vectgr Register
1 2
Acceleration | setsthe time to accelerate
c1-01 |Timel from zero to maximum Yes | Q| Q Q| Q| Q 200H
Accel Time 1 |frequency.
Deceleration | sets the time to decelerate
c1-02 |Timel from maximum frequency to Ys | Q| Q| Q| Q| Q 201H
Decel Time1 | Z€r0.
Acceleration |Setsthe timeto accelerate
C1-03 Time 2 from zero to maximum _ Yes A A A A A 202H
- frequency when selected viaa
Accel Time 2 | myti-function input.
Deceleration | Sets the time to decelerate
C1-04 Time 2 from maximum freqL_Jency to Yes A A A A A 203H
- zero when selected viaa
Decel Time 2 | myiti-function input.
Acceleration | Setsthetime to accelerate
C1-05 Time3 from zero to maximum _ No A A A A A 204H
- frequency when selected viaa
Accel Time 3 | mylti-function input. 0.0
Deceleration | Setsthe time to decelerate 60(t)((J) o 10.0s
C1-06 Time3 from maximum freqL_Jency to : No A A A A A 205H
] zero when selected viaa
Decel Time 3 | yyti-function input.
Acceleration | Setsthetime to accelerate
C1-07 Time4 from zero to maximum _ No A A A A A 206H
- frequency when selected viaa
Accel Time 4 | myti-function input.
Deceleration | Sets the time to decelerate
C1-08 Time4 from maximum frquency to No A A A A A 207H
] zero when selected viaa
Decel Time4 | yyti-function input.
Emergency | Setsthetime to decelerate
Stop Time from maximum frequency to
zero for the multi-function
C1-09 input " Fast Stop” function. No |A| A | A |A]| A | 2084
Fast Stop Note: This parameter is also
Time used by selecting "Fast
Stop" as a Stop Method
when afault is detected.
Accel/decel | sets the setting resolution of
Time Setting | c1-01 to C1-09:
C1-10 |ypit 0: 0.01sec (0.00 to 600.00560) Oorl 1 No A A A A A 209H
Acc/Dec Units | 1: 0.1sec (0.0 to 6000.0sec)




User Parameter Tables

Name Control Methods

Setting | Factory %Tf:ir:%e Open Open | MODBUS
i Viwith | Loo Flux Looj i

Range | Setting Operati VI o Veclgr Vorior Veclgr Register

1 2

Parameter

. Description
Number Dlsplay p

Accel/decel | Setsthe frequency for
Switch automatic switching of
Frequency  |accel / decel times.

Fout < C1-11: Accel/Decdl
Time4

Fout > C1-11: Accel/Decel
A 0.0
Time1l to
Cl11 0.0Hz No A A A A A 20AH
) . 400.0
Acc/Dec SW | Multi-function inputs x
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 C1-10is set to "0", then the setting range will change to
0.00sec to 600.00sec.

**  Varies by Duty Rating.

BmS-curve Acceleration/Deceleration: C2

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

Name Control Methods
q Fac- | Change
Parameter o Setting 5 Open Open | MODBUS
. Description tory during \Yi 4
Number Display p Range Setting | Operaon | VA | wih \'/—gggr v:::tﬁi)r \zlgtgr Register
ECH 5 5
S-curve I
Charadteidic
at Accel 0.00
C2-01 |gat to [020s| No |A|A| A | A | A | 20BH
SCrv Acc | S-curveisused to further soften the 250
@ Start starting and stopping ramp. The longer
S the S-curve time, the softer the starting
Crgggisjc and stopping ramp.
aAccel | \ote With this setti el /dece ti 000
C2-02 |gpq ote:WIththissetling, accel/decel imes | 5 1 020s| No |A | A | A | A | A | 20CH
will be exactly half of thestartand | 5 5q
SCrv Acc finish times of the
@ End S-curve characteristic time.
S-curve
Charadgidic Run command OFF
at Decel Output frequency ©N 0.00
C2-03 |gart C2-02 ©2-03 to |020s| No Al A A A A 20DH
2.50
SCrv Dec C2-01 C2-04
@ Start Time
S-curve
Charadteidic
at Decel 0.00
C2:04 |gpqg 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 ; Vi p p MODBUS
Nuber | pisplay | PSRN mane | Seung | R v | 100 | x| o | e
PG| 1 2
Slip This parameter is used to
Compensdtion | increase motor speed to
Gain account for motor slip by
boosting the output
frequency. If the speedis
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. _ _ 25
Gain Note: Adjusmentisnot
normally required. When
operaing in Open Loop
Vector, thisparameter
worksasafunction to set
the proper amount of
gan.
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
SlipComp | decrease to improve response.
Time
Siip | This parameter sets the upper
Compensation | |imit for the slip compensation | 0
C3-03 |Limit function. Itisset asa to 200% | No [ A [No| A | No | No | 21H
Slip Comp percentage of motor rated slip | 250
Limit (E2-02).
Slip
Compensation Determines whether slip
Selection compensation is enabled or
c304 |Duing |disbledduringregenerative | ) | g No | A |No| A | No| No | 212H
Regeneration | operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output | Determinesif the motor
\éonagf Limit | magnetic flux isautomaticaly
peration
C305 | selection Siﬁgiiﬁhﬁoﬂuéﬁim oort| o | No [No|No| A | A | A | 213H
V/f Slip Cmp 0: Disabled
Sel 1: Enabled

* Thedisplay 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 o Setting | Factory : VIf p p MODBUS
1 2
Torque This parameter sets the gain
Compensttion | for the Drive's automatic
Gain torque boost function to
match the Drive's output
voltage to the motor |oad.
This parameter helps to
- 0.00
ca-01 producebetter Startingtorque. | % " | 150 | ves [ A | A | A | No | No | 215H
It determines the amount of
Torq Comp | torque or voltage boost based 2:50
Gain upon motor current, motor
resistance, and output
frequency.
Note: Adjustment is not
normally required.
Torque This parameter adjusts the
Compensttion | filter on the output of the
Primary torque compensation 0
caop |PeTime function. Increaseto add to |20ms| No | A| A | A | No| No | 216H
stability, decrease to improve
10000
Torq Comp | Fesponse.
Time Note: Adjustment is not
normally required.
Torque
at Forwar(;n Sets torque compensation at 0.0
C4-03 | gt forward start as a percentage to 0.0% No No | No A No | No 217H
of motor torque. 200.0
FTorgCmp@ 5
start
Torque
a Reversem Sets torque compensationat | -200.0
C4-04 | ggrt reverse start as a percentage to 0.0% No No | No A No | No 218H
of motor torque. 0.0
RTorqCmp@
start
Torque | Setsthe time constant for
Wm torque compensation at 0
ime forward start and reverse start
C4-05 | congtant (C4-03 and C4-04). Thefilter 2t(c))o 10ms No No | No A No | No 219H
TorgCmp isdisabled if thetimeisset to
Delay T 4msor less.

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

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

Name Control Methods
. Change
Parameter - Setting | Factory . Open Open | MODBUS
. Description ) duri i ;
Number Display p Range | Setting Operarg)n Vi \géh \L—:;gr \'/:cl:ltér \/Lec::c;gr Register
1 2
Q’igorfonal 0.00
! Sets the proportional gain of the speed |  to 20.00
C501 |Gain1 control loop (ASR) s0000| *1 | YSS [No| A | No| A | A | 21BH
ASRPGan1 "2
ASR Integrd 0.000
] i i ) 0.500s
csop |Timel Setsthe integral time of the speed to ) ves [Nol Al No | Al A 21CH
control loop (ASR) 10,000 *
ASRITimel :
gigoniom Usually setting is not necessary. 0.00
i i 20.00
C5-03 |Gain 2 Set to change the rotational speed gain. | to y ves | No| A | No | A A 21DH
300.00| *
; s 2
ASRPGan2 o502
ASR Int P=C5-03
TimeZegrd 1=cs-04 09001 0 500
C5-04 to ol Yes [Nof A | No | A A 21EH
0 E1-04  Motor speed (Hz)
ASR| Time2 ’ 10.000
ASR Limit | Setsthe 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
ASRLImit | maximum output frequency (E1-04). 20.0
ASRPimay
Delay Time | gets thefilter time constant for thetime | 0.000 0.004s
C5-06 |Constant | trom the speed loop to the torque to 1 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 |00Hz| No |[No|[No| No | A | A | 221H
ASR Gain |Integral Time 1, 2. 400.0
SW Freq
ASR Integd | sets the ASR integral upper limit and 0
cs-08 |Limit rated load as apercentage of maximum | to | 400% | No |[No|No| No | A | A | 222H
ASR | Limit|output frequency (E1-04). 400
ASRPimay | Setsthe Filter Time Congtant when the
Delay Time |torque command is output from the Speed
Constant 2 | Control Loop (ASR). Enabled only witha | 0.000
C5-10 speed range of max 35Hz whilein Vector to [0.010s| No [No|No| No |[No| A 231H
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

mCarrier Frequency: C6
User parameters for the carrier frequency are shown in the following table.

Name Control Methods
. Fac- Change
Parameter o Setting A Open Open | MODBUS
. Description t d i Flux °
Number | Display p Range Se?t%g Op:rtra‘t%n Vi | with \l;gggr Vec- \I;:;sr Register
PG 1 tor 5
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=2.0kHz
2: Fc=5.0kHz 6 No
C6-02 ' 3 Fo = 8.0 kHz OtoF o No Q|Q| Q| Q .5 224H
Carrier 4: Fc=10.0 kHz
FreqSel |5 Fc=125kHz
6: Fc = 15.0 kHz
OF: Program (Determined by the
settings of C6-03 thru C6-05)
Carrier ) )
Frequency Sets the relationship of output frequency 0
U to carrier frequency when C6-02 = OF. ; 15.0
pper ) . ) to
C6-03 | Limit Note: Carrier frequency is set to C6-03 1 kHz No AlALl A A | No | 225H
(upper limit) when operating in Vector ; 5*-0 *2
Carrier Control Mode. 3r4
Freq Max
Carrier _
Frequency Carrier frequency
04 15.0
Lower o to -
C6-04 | Limit kHz No A | A| No | No| No | 226H
pE- 150 *2
Carrier Output frequency x (C6-05) x K *3*4
. Output
Freq Min (g fr:qﬂincy
Carrier (Max. output frequency) 5
Frequency |K isacoefficient that depends on the 0
Proportiond | setting of C6-03. —.
C6-05 | Gain C6.03> 10.0kHz K = 3 ;‘; 0 No | A|A|No|No|No| 227H
N 10.0kHz > C6-03 > 5.0 kHz: K =2 %4
Carier 1 50kHz>C6-03: K =1
Freq Gain
Carrier
Frequency | sejectsthe carrier frequency during
fSeIectlon Vector Control 2 wo/PG,
or 1: 2kHz (3-phase modulation) 4 No | No| No | No
C6-11 | Open-loop | 5. 4tz (3-phase modul ation) lod) No | g |ws| «5 | =5 | @ | 22PH
Vector 2. | 3 gkHz (3-phase modulation)
Carrier 4: 8kHz (3-phase modul ation)
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.
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& Reference Parameters: d

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

BPreset Reference: d1

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

Name Control Methods
; Change Open Open
Parameter P Setting | Factory : v | OPe Pen | MODBUS
: Description : during ) e || B || Lo :
Number Display Range | Setting Operaton | V/f V;,tg Vectgr Voot Vectgr Register
1 2
Frequency . )
d1-01 | Referencel ?itcl);g units are affected by 000Hz| Yes | Q| Q| @ | @ | @ | 280H
Reference 1 '
Frequency Frequency reference when
Reference2 | multi-function input
d1-02 "Multi-step speed reference 1" 0.00Hz | Yes Al A A A A 281H
Reference2 | iS ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference3 | multi-function input
d1-03 "Multi-step speed reference 2" 0.00Hz | Yes Al A A A A 282H
Reference3 | iSON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference4 | multi-function input
d1-04 "Multi-step speed reference 1, 2" 0.00Hz | Yes A A A A A 283H
Reference4 | S ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference5 | multi-function input 0
d1-05 "Multi-step speed reference 3" to 0.00Hz | Yes Al A A A A 284H
Reference5 | 1S ON. Setting units are 400.00
affected by 01-03. x
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
Reference6 | 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 Al A A A A 286H
Reference7 | iS ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference8 | multi-function input
d1-08 "Multi-gteppedreferencel, 2,3" 0.00Hz | Yes Al A A A A 287H
Reference8 | iS ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference9 | multi-function input
d1-09 "Multi-step speed reference 4" 0.00Hz | Yes Al A A A A 288H
Reference9 | iS ON. Setting units are
affected by 01-03.




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter it Setting | Factory 5 vii | OP p MODBUS
e | Display | DESCTPUON | o | seung | | |t 1250 | | 25 | gt
1 2
Freguency Freguency reference when
Reference 10 | multi-function input
d1-10 "Multi-step peed reference 1, 4 0.00Hz | Yes Al A A A A 28BH
Reference 10 | 1S ON. Setting units are
affected by 01-03.
Freguency Freguency reference when
Reference 11 | multi-function input
d1-11 "Multi-step speed reference 2, 4" 0.00Hz | Yes Al A A A A 28CH
Reference 11 | iS ON. Setting units are
affected by 01-03.
Freguency Freguency reference when
Reference 12 | multi-function input
d1-12 "Multi-gepgpedreferencel, 2,4 0.00Hz | Yes Al A A A A 28DH
Reference 12 | 1S 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 Al A A A A 28EH
Reference 13 | 1S ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 14 | multi-function input
di-14 "Multi-gep peedreference, 3,4" 0 0.00Hz | Yes A| A A A A 28FH
Reference 14 | S ON. Setting units are to
affected by 01-03. 400.00
Frequency Frequency reference when *
Reference 15 | multi-function input
di1-15 "Multi-gep peed reference?, 3,4" 0.00Hz | Yes A| A A A A 290H
Reference 15 | 1S ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 16 | multi-function input
d1-16 "Multi-geppedrefarencel, 2,3,4" 0.00Hz | Yes A| A A A A 291H
Reference 16 | 1S 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 600Hz| Yes | Q 1 Q| Q | Q| Q| 29H
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 O (increments of 0.01Hz).

*  Setting range changes to 0 thru 66.0 when operating in Vector 2 wo/PG. The upper limit for the setting range al so depends on the upper limitin E1-04. The
max setting is 400.00.
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BmReference Limits: d2

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

Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; Vi p p MODBUS
. Description ) during | Loop | Flux | Loop 4
Number Display Range | Setting Operaion | V/f | with Vector | Vector Register
PG
1 2
Frequency Determines maximum
Reference frequency reference, set asa
Upper Limit | percentage of maximum
output frequency (E1-04). If 0.0
d2-01 the frequency referenceis to 100.0% | No A | A A A A 289H
Ref Upper abovethisvalue, actual Drive | 110.0
Limit speed will be limited to this
value. Thisparameter appliesto
al frequency reference sources.
Frequency
Reference Sets the output frequency 00
d2-g2 |LowerLimit | lowerlimitasapercentageof | " | 6000 | No | A | A| A | A | A | 28aH
the maximum output 0.0
Ref Lower frequency. 110.
Limit
Master Speed
Reference Set the master speed 0.0
do-03 | LowerLimit | reference lower limit asa o [00% | No [A|A| A | A | A | 20
percent, taking the max. 110.0
ReflLower | output frequency to be 100%. :
Limit
BJump Frequencies: d3
User parameters for jump frequencies are shown in the following table.
Name Control Methods
f Change Open Open
Parameter o Setting | Factory : \V/ii p p MODBUS
. Description X during U Fl L :
Number Display Range | Setting Operaton | V/f \g'tGh Vgc?(gr V&r Vg(ggr Register
1 2
Jump This parameter allow
d3-01 |Frequency 1 programmi ng of up to three 0.0Hz No Al A A A A 204H
prohibited frequency
Jump Freq 1 reference points for
Jump eliminating problems with
resonant vibration of the 00
d3-02 | Frequency 2 . . to OO0Hz| No |A|A | A | A | A 295H
motor / machine. Thisfeature 400.0
Jump Freq 2 | does not actually eliminate )
Jump the sel ected frequency values,
but will accelerate and
Frequency 3
d3-03 SN ° | decelerate the motor through 00Hz | No | A | A | 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 resultina
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
f Change Open Open
Parameter s Setting | Factory ; p p MODBUS
e | Display | SSTPION | amge | seung | | || 100 | | L0 | e
PG
1 2
Frequency This parameter is used to
Reference retain the held frequency
Hold reference in U1-01 (d1-01)
Function when power isremoved. This
Selection function isavailable when the
da-01 multi-function ir:puts “accel/ Oor1 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 5
Parameter - Setting | Factory Change Vi | Open Open | MoDBUS I
Number Display Description Range | Setting | UMY Vi | with | LeOP | Flux | Loop | Register
Operation S Ve(lztor Vector Ve;:tor
Torque Sdlects speed or torque control.
Control Thetorque referenceis set via
Selection analog input A2 or A3when 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 thisfunction for switching Oorl 0 No No | No | No A A 29AH
Torq Control | between speed and torque
Sel control, set to 0 and set amulti-
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 | Thisfunction can be used to
correct for noisein the torque 0
d5-02 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.
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Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

i

VI/f
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

d5-03

Speed Limit
Selection

Speed Limit
Sl

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
vaue.

lor2

No

No

No

No

29CH

d5-04

Speed Limit

Speed Lmt
Value

Sets the speed limit during

torque control as apercentage

of the maximum output

frequency (E1-04).

Thisfunction isenabled when

d5-03 isset to 2. Directions

are asfollows.

+: run command direction

-: run command opposite
direction

-120

+120

0%

No

No

No

No

29DH

d5-05

Speed Limit
Bias

Speed Lmt
Bias

Set the speed limit biasasa
percentage of the maximum
output frequency (E1-04).
Biasis given to the specified
speed limit. It can be used to
adjust the margin for the
speed limit.

120

10%

No

No

No

No

29EH

d5-06

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
isactually changed, inms
units.
Thisfunctionisenabled when
the multi-function input
“speed/torque control
change” is set. Whilein the
speed/torque control
switching timer, the analog
inputs hold the value present
when the "speed/torque
control change" isreceived.

1000

Oms

No

No

No

No

29FH

d5-07

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
f Change Open Open
Parameter s Setting | Factory ; Vi p p MODBUS
. Description : during | e || B || e .
Number Display Range | Setting Operaton | V/f V;,g] Vectgr Vectgr Register
1 2
Magnetic Sets the Drive output voltage
Field when the multi-function input
Weakening "field weakening command" 0
d6-01 | Level isinput (H1-xx = 63). Setsas to 80% No A | A No [ No | No | 2A0H
] a percentage taking the 100
Field-Weak | yoltage set in the V/f pattern
Lvi as 100%.
Magnetic Setsthelower limit (in Hz) of
Field the frequency range where
Frequency field weakening control is
valid. The field weakening 0.0
d6-02 command isvalid only a o |29 No | A | A | No| No| No | 2a1H
] frequencies above this setting 400.0 z
Field-Weak | and only when output :
Freq frequency isin agreement
with the current output
frequency (speed agree).
Magnetic
Field Forcing | set the magnetic field forcing
Function function.
d6-03 | selection 0: Disabjed 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
de6-05 d to 1.00 No No | No| No | No A 2A4H
APHIR X (d6-05). 10.00
Filter
When d6-05 = 0, then
A-phase-R isinactive.
When d6-05 =0, it
becomes the lower limit
for 200msinternal to the
drive.
Magnetic | setsthe upper limit of the
Field Forcing | eycitation current command 100
de-06 | Limit during magneticfieldforcing. | to 400% | No |No|No| A A A | 2ABH
Field Force | A setting of 100% is equal to 400
Limit motor no-load current, E2-03.
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€ 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

Parameter

Setting | Factory | S vf | open Open | MODBUS
Number Display

Range | Setting Gbisg Loop | Flux | Loop | Register

Operation | V/f V;'g‘ Vector | Vector | Vector
1 2

Description

Input Set to the nomind voltage of the
Voltage incoming line. Setsthe maximum and
Setting base voltage used by preset V/F
patterns (E1-03 = 0 to E), adjuststhe
levels of Drive protective features
(e.g. Overvoltage, braking resistor 255.0
turn-on, stal prevention, etc.). @ 40'\/) 2300V
NOTE: DRIVE INPUT VOLTAGE o.r No olol o Q Q 300H
(NOT MOTOR VOLTAGE) MUST 3100 | 4600V

Input BE SET IN E1-01 FOR THE to. ’
Voltage PROTECTIVE FEATURESOF THE 5100
DRIVE TO FUNCTION PROP- ( 480V)
ERLY. FAILURE TO DO SO MAY

RESULT IN EQUIPMENT DAM-
AGE AND/OR PERSONAL
INJURY.

155.0
to

E1-01

V/f Pattern | 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 voltagelevel for
each commanded speed. There are
15 different preset V/F patternsto
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
V/F pattern without an upper voltage
limit.

0:50Hz

1: 60Hz Saturation

2: 50Hz Saturation

3: 72Hz (60Hz Base)

4:50Hz VT1

5: 50Hz VT2

6: 60Hz VT1

7:60Hz VT2

8: 50Hz HST1

9: 50Hz HST2

A: 60Hz HST1

B: 60Hz HST2

C: 90Hz (60Hz Base)

D: 120Hz (60Hz Base)

E: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

E1-03 OtoFF F No Q| Q| No | No| No | 302H

Selection
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User Parameter Tables

Name Control Methods
. Change
Parameter o Setting | Factory . Open Open | MODBUS
. Description ’ du Vit 4
Number | Display P Range | Setting | - kN v;ig \l;gctigr Flux \l;ggtgr Register
1 2
Maximum
Output 40.0
. Frequency to 60.0Hz
E1-04 400.0 2 No QI Q| Q Q Q 303H
Max *5
Frequency
Maximum 0.0
Output to
255.0
Voltage (240v) | 230.0v
E1-05 or No QlQ| Q Q Q 304H
0.0 460.0V
Max to
Voltage 510.0
OI..J-tl.)ut voltage (V) (480v)
Efes;uency o 0.0
E1-06 LN o 1800z No Q| Q| Q| Q| Q | 305H
Base - ___--"'" 4000 2
Frequency e | 1L °
Mid. e ! .F:requen.(':y:(Hz‘)
Output
Frequency A | These parametersare only applicable | 0.0 | 5
E1-07 : when V/f Pattern Sdlection is st to to P No | A | A| A | No| No | 306H
Mid Custom (E1-03 = F or FF). Toset V/f | 400.0
Frequency | characterigticsin astraight line, set
A the same values for E1-07 and E1-09.
Mid In this case, the setting for E1-08 will 00
Outout be disregarded. Be sure that the four to 126
Voltgg eA frequencies are set in the following 255.0 Vac
manner or else an OPE10 fault will (240v) or
E1-08 . No A|A A No | No 307H
_ occur: 00 | 253
Mid to Vac
Voltage A | E1-04 (FMAX) > E1-11> E1-06 (FA) | 5100 *2
> E1-07 (FB) > E1-09 (FMIN) (480V) 5
Minimum | Note: - Setting parameter E1-01 to I
grl{et(gjtljgncy zero is also acceptable ?(? 0.5Hz
E1-09 . 4000 et No QI Q| Q A Q 308H
Min *5
Frequency
Minimum 0.0
Output to
255.0
Voltage (2400) 2-3o\r/ac
E1-10 No Al A A No | No 309H
. 0.0 4.6Vac
Min to *2
Voltage 510.0
(480V)
Mid.
'(:)utput 5 0.0
requency
E1-11 | — oo | PHE| No | A LAl A | Al A | sz0AH
Mid Set only when the V/F pattern is 5
Frequency finely adjusted in the constant
B power (HP) area above base speed.
Mid. Adjustment is not normally 00
i to
Output required. o
Voltage B (240V) 0.0
E1-12 Vac No Al A A A A 30BH
. 0.0 3
Mid to
Voltage B 510.0
(480V)
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Name Control Methods
. Change
Parameter o Setting | Factory . Open Open | MODBUS
. Description : during Vit )
Number Display p Range | Setting | o VI V;ig \I;ggtgr Flux \I;gctigr Register
1 2
Base Set only when the V/F pattern is 0.0
Voltage finely adjusted in the constant 25‘; o
power (HP) area above base speed. (2409) 0.0
E1-13 Adjustment is not normally Vac No Al A Q Q Q 30CH
Base required.|f E1-13 = 0.0, then value ?-é) *4
Voltage in E1-05 is used for E1-13. 510.0
Auto-Tuning sets this value. (480V)

* 2. Thefactory 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. E1-13is set to the same vaue as E1-05 by Autotuning.

* 5. Setting range changes to O 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 Open Open
Parameter i Setting | Factory | ' VI p p MODBUS
Number |  Display Description Range | Setting Op:zrr:g)n Vi | with \';gggr Al \';gggr Register
PG
1 2
Motor Rated | Setsthe motor nameplate full | 0.32
current load current in amperes (A). to 190A
E2-01 Motor Rated | Thisvaueisautomatically 6.40 *1 No QlQ Q Q Q S0EH
FLA set during Auto-Tuning. *2
Motor Rated | Sets the motor rated slip in
Slip hertz (Hz). Thisvaueis 0.00 2.90Hz
E2-02 - . to ’ No A A A A A 30FH
Motor Rated | automatically set during 20.00 *1
Slip rotational Auto-Tuning. '
Motor No- Sets the magnetizing current
load Current | of the motor as a percentage 0.00
of full load amps (E2-01). to 120A
E2-03 No-Load Thisvaueisautomatically 1.89 *1 No ALA A A A 810H
Current set during rotational Auto- *3
Tuning.
Number of Sets the number of motor
Motor Poles | poles.
E2-04 NUmber of Thisvalue is automatically 2t048 | 4poles| No No| Q | No Q Q 311H
Poles set during Auto-Tuning.
Motor Setstheph h
Lineto-line | Setsthephase- ;0"0 asemotor | 0o
E2-05 |Resistance |'éSiStnceinohms. o (98221 o A A A A] A | 32H
Thisvalue is automatically 65.000 *1
Term set by Auto-Tuning. ’
Resistance
Motor Leak | Setsthe voltage drop dueto
Inductance motor leakage inductance as a 0.0
E2-06 percentage of themotor rated | " | 18.2% |\, | No | No| A | A | A | 313H
Leak voltage. 200 *1
Inductance Thisparameter isautomatically ’
set during Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 50% of 0.00
Ep-7 | >auralion | magnetic flux. o | 050 | No |No|No| A | A | A | 3uH
Coefficient 1 | Thisvalueis automatically 050 ’
Saturation set during rotational )
Compl Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 75% of 05
Saturation magnetic flux. :
E2-08 Coefficient 2 | Thisvalueis automatically to 0.75 No No | No A A A 315H
- - . 0.75
Saturation set during rotational
5- 3 6 Comp2 Auto-Tuning.




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter it Setting | Factory 5 vii | OP p MODBUS
. Description ) during L s
Number Range | Settin : ; oop | Flux | Loop | Register
Display g 9| Operation | V/f V;'gj Vector | Vector | Vector | 0
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 -whentorquelossislargedue | 10.0
Loss to motor bearing friction.
-when the torque lossin the
load islarge.
Motor Iron
Lossfor 0
Torque Sets the motor iron lossin 14W
E2-10 Compensation | watts (W). to 1 No A | A| No | No | No | 317H
65535
Tcomp Iron
Loss
Motor Rated | Sets the motor rated power in
Output kilowatts (kW). Thisvalueis 0.00t0 0.40
E2-11 automatically set during . kw No Q| Q Q Q Q 318H
Mtr Rated Auto-Tuning. 650.00 *1
Power 1HP = 0.746kW
Motor Sets the motor iron saturation
Iron-core coefficient at 130% of 1.30
Epqp | SAurAlion | magnetic flux. o | 130 | No |No|No| A | A | A | 3284
Coefficient 3 | Thisvalue is automatically 5.00 ’
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 a200-240V class Drive of 0.4 kW is given.
* 3. Thefactory 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
. Change
Parameter e Setting | Factory 3 Open Open | MODBUS
. Description ; during N Flux | L .
Number Dlsplay Range | Setting Operaton | V/f V;Ig] Vgggr Ve;;r Vgggr Register
1 2
Motor 2 !
Control 0: V/f control '
Method 1: VIf control with PG
E3-01 |gaection 2: Open-loop vector control Oto4 2 No Al A A A A 319H
3: Flux vector control
Control 4: Open-loop vector control 2
Method
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Name

Control Methods

Parameter o Setting | Factory . Open Open | MODBUS
. Description : during VIF T Flux | L '
Number Display Range | Setting Operaion | V/f V;'g] Vgggr Ve(l:jt;r Vgggr Register
1 2
Motor 2
Maximum
Output 40.0
E3-02 |Frequency to 60.0Hz| No A A A A A 31AH
(FMAX) 400.0
*3
Max
Frequency
Motor 2 0.0
Maximum to
255.0
Output Volt- (240V) 23?)}0\/
E3-03 (age 260.0V No A A A A A 31BH
(VMAX) 00 oy
to
Max 510.0
Voltage (480V)
Motor 2 Output voltage (V)
Base -
Frequency 00
- 0 .0Hz o}
E3-04 (FA) t 60.0H N A A A A A 31CH
400.0
Base :.HLJ:
Frequency
Wh
Motor 2 Eree
Mid. s O Bw B
Output ) 0.0
E3-05 |Frequency1 Frequency () | 1o | 321 No | A | A | A | No | No | 31DH
(FB) 400.0
Mid To set V/f characteristicsin astraight
Frequency ||ine, set the same values for E3-05
Motor 2 and E3-07. 0.0 126
Mid. Inthiscase, the setting for E3-06 will | _t© :
" 255.0 Vac
Output Volt- | be disregarded. @0v) | o
E3-06 [agel(VA) |Alwaysensurethat the four frequen- 253 No A |A| A | No | No | 31EH
'd cies are set in the following manner %’ Va
Mll or else an OPE10 fault will occur: 510.0 *?:
Voltage E3-02 (FMAX) > E3-04 (FA) > | (480V)
Motor 2 E3-05 (FB) > E3-07 (FMIN)
Minimum
Output 0.0
Fi 0.5Hz
E3-07 requency to “ No A A A A A 31FH
(FMIN) 400.0
Min
Frequency
Motor 2 0.0
Minimum to -
2550 |2.3Vac
Output (240v) or
E3-08 |Voltage No | A|A| A | No| No | 320H
(VMIN) 00 |46Vac
- to *1
Min 510.0
Voltage (480V)

* 1. Theseare values for a200-240V class Drive. Vaues for a 380-480V class Drive are double.
* 2. Thefactory setting will change when the control method is changed. (V/f control factory settings are given.)
* 3. The setting rangeis 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
i Change Open Open
Parameter P Setting | Factory : vii | OP p MODBUS
. Description : during Ut Flux | L ;
Number Display Range | Setting Operaion | V/f V;'g] Vgggr ux vgggr Register
1 2
Motor 2 Setsthe motor 2 nameplate | 0.32
401 Rated Current | ¢| |oad current in amperes o [19A] o lalal alala 211
Motor Rated | (A)- Thisvalueisautomaticaly |  6.40 *1
FLA set during Auto-Tuning. *2
g';’g;_ Sets the rated slip of motor 2 |
ip ; " : X
E4-02 In hertz .(C';zl)' Th‘gV?‘ uels o |22 Nno A A A | A] A | 322H
Motor Rated autor_natl y set uring 20,00 1
Sip rotational Auto-Tuning.
Motor 2 No- | Setsthe magnetizing current of 0.00
load Current | motor 2 in percentage of full t 120 A
E4-03 load current (E4-01). Thisvaue 1 39 ’ 1 No Al A A A A 323H
No-Load is automatically set during "
Current rotational Auto-Tuning.
Motor 2
(Nu'rb;rof F?S Sets the number of poles of
number of ; ;
motor 2. Thisvalueis
E4-04 | poles) asomatically set during 2t048 | 4poles| No No| A | No | A A 324H
Number of Auto-Tuning.
Poles
Motor 2
Lineto-line | Setsthe phase-to-phase
i resistance of motor 2 in ohms. 0.000 98420
E4-05 | Resistance ) : . | to : No |A|A| A |A]|A 325H
Thisvalueisautomatically 65.000 *1
Term set by the Auto-Tuning. '
Resistance
Motor 2 Leak | Setsthe voltage drop due to
Inductance motor leakage inductanceasa
ercentage of rated voltage of 00 18.2%
E4-06 percentage /ot to 2% No |No|No| A | A | A | 32H
Leak motor 2. Thisvaueis 40,0 *1
Inductance automatically set during ’
Auto-Tuning.
Motor 2
Rated Sets the rated power of motor 0.00
E4-07 |Output 2in kilowatts (kW). This o [0V no AalAal| Al A] A | 32
value isautomatically set 650.00 *1
MtrRated | during Auto-Tuning. '
Power
Sip This parameter can help to
Compensation | increase speed precision
Gain - Motor 2 | when working on aload,
athough normally adjustment
is not required.
- When speed isless than 0.0
E4-08 that desired value, o | 10| Yes | A|[No| A | A | A | 33H
) 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 whenin
flux vector mode.
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Name

Change

Control Methods

setting.
If the motor beginsto
vibrate, adjust the value set
so that the output current
doesn't exceed the drive's
rated output current when
operating at low speeds.

Parameter - Setting | Factory X vif | open Open | MODBUS
q Descrlpt|0n . dunng Li Fl Li f
Number Range | Settin : i 0op ux | Loop | Register
Display 9 9| operation | V/f V;'(t? Veector | Vector | Vector ¢
1 2
ASR
Proportional 0.00 20,00
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
ASRPGain 2
Mtr2
ASR Integrd
Time- Motor 2 0.000 | 45005
E4-10 Sets the speed control loop o | 5| Yes [No|A | No| A | A | 340H
ASR | Time | (ASR)integra timein 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 cableis
long, increase the setting.
- When using amotor witha | 0.00
E4-11 smaller capacity than the to 1 Yes Al A A No | No 341H
TrgCmp Gain dri_ve (the Iar_geﬂ motor_ 250
Mtr2 being used), increase this

* 1. Thefactory setting depends upon the Drive capacity. The value for a200-240V class Drive of 0.4 kW is given.

* 2. The setting range is 10% to 200% of the Drive's rated output current. The values for a 200-240V class Drive of 0.4 kW is given.

* 3. If amulti-function input is set for motor 2 (H1-00 = 16), the factory setting will depend upon the Drive capacity. The value for a 200-240V class

Drive of 0.4 kW is given.




User Parameter Tables

€ Option Parameters: F

The following settings are made with the option parameters (F parameters): Settings for Option Cards.

BPG Option Setup: F1
User parameters for the PG Speed Control Card are shown in the following table.

Name Control Methods
f Change Open Open
Parameter - Setting | Factory : vii | ©OP Pen | MODBUS
mber | Display | PSSP | e | setng | k| v | | 200 | | Lo | et
PG
1 2
PG Parameter | gets the number of pulses per 0
F1-01 | pg pulsey/ 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
deceleration time.
F1-02 1: Cost to stop Oto3 1 No No| A | No A No 381H
2: Fast - Stop - Decelerate to
PG Fdbk stop using the deceleration
Loss Sl timein C1-00.
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
(09 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
el stop using the deceleration
timein 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 | & Fast - Stop - Decelerate to
stop using the deceleration
timein C1-09.
3: Alarm Only - Drive
continues operation.
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Name

Control Methods

i Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
mber | Diplay | O%SION | Ramg | soung | TR | i i | 109 | e |16 | et
PG 1 2
PG Rotation | 0: Fwd=C.C.W. - Phase A
Selection leads with forward run
command. (Phase B leads
F1-05 withreverserun command) | o9 | 0 | No |No| A | No | A | No | 384H
PG Rotation | 1: Fwd=C.W. - Phase B
Sal leads with forward run
command. (Phase A leads
with reverse run command.)
PG division | Setsthedivision 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.
Divisionratio = (1+ n) /m
(wheren=0or1& m=1t032)| 1
F1-06 F1.06=0 00 lt??z 1 No No | A No A No 385H
PG Output nm
Ratio Thefirst digit of the value of
F1-06 standsfor n, the second
and the third stand for m.
(from left to right).
The possible division ratio
settings are: /32 < F1-06 < 1.
Integral Setsintegral control during
Function accel eration/deceleration to
During either enabled or disabled.
Accel/decel 0: Disabled (The integral
F1o7 | Selection functionisnot usedwhile | -1 | o | No |No| A | No | No | No | 386H
accelerating or
decelerating.)
PGRampPI/l | 1: Enabled (Theintegral
Sel function is used at all
times.)
Overspeed
Detection Configures the overspeed 0
F1.08 |Leve fault (OS) detection. to | 115% | No |No| A | No| A | A | 387H
OS fault will occur, if the 120
PG Overspd | motor speed feedback is
Level greater than the F1-08 setting
Overspeed for atime longer than F1-09.
Detection F1-08issetasa 00
i percentage of the maximum ) 00s
F1-09 |Delay Time output frequency (E1.04). to ; No |[No| A | No| A | A | 38H
PG Overspd | See F1-03. 20
Time




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter P Setting | Factory 5 vii | OP p MODBUS
. Description ; during L = L .
N b R Setti : . oop ux 00p | R t
umber Display ange | Setting | oo | Vit V;,gj Vector Vector egister
1 2
EX;;? ve Configures the speed
gp - deviation fault (DEV)
evi 31_' on detection.
F1-10 |Deection | pev tait will occurif the | 0to50 | 10% | No [No| A | No | A | A | 389H
Level speed deviation is greater
PG Deviate | than the F1-10 setting for a
Leve timelonger than F1-11. F1-10
- is set as a percentage of the
Excessive maximum output frequency
Speed (E1-04).
Deviation | Speed deviation isthe 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 frequenczj/ refer'(irice
Time command. See F1-04.
Number of | sesthe gear ratio between
PG Gear the motor shaft and the
F1-12 |Teethl encoder (PG). 0 No |[No| A | No | No | No | 38BH
PG # Gear Input pulses from PG X 60 y F1-13 0
Teethl F1-01 F1-12 to
Number of | A gear ratio of 1 will beused | 1000
PG Gear if either of these parametersis
F1-13 |Teeth2 set to 0. This function is not 0 No |[No| A | No | No | No | 38CH
PG # Gear availablein flux vector con-
Teeth2 trol.
PG | Configures the PG open
Open-circuit | (pGO) function. PGO will be | 0.0
F1-14 | DeedionTime | yetected if no PG pulses are to 20s | No |[No| A | No| A | No | 38DH
PGO Detect | detected for atime longer 10.0
Time than F1-14. See F1-02.
PG Sets the PG pulse count for
Parameter 2 | Motor-2 (pulse selector, 0
F1-21 encoder). Setavaluethatis |y, | 1024 | o | No [ Q [ No | Q | No | 3BOM
PG Pulses/ not significantly less than the 60000 *1
Rev 2 pulse count per rotationin
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 | 1: From phase-B when
Sel2 rotating forwards (from
phase-A when in reverse).

*  Thefactory 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).
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Name Control Methods
i Change Open Open
Parameter - Setting | Factory : vii | OP P MODBUS
. Description ’ during W = L .
Number Display Range | Setting Operaton | V/f V;,g, Vgggr Ve(LjK;)r Vgggr Register
1 2
PG Gear Tegth
Count 1 Setsthe number of geer teeth 0
F1-23 (decdleration ratio) between to 0 No No | A No | No | No 3B2H
PG Gear Motor-2 and the pulsegenerator. | 1000
Teethl [(RPMsx 60)/PGpulseCount]
PG Gear Tegth | X (F1-24)/(F1-23)
Count 2 If either valueis zero, then 0
F1-24 the decleration ratio will to 0 No [No| A | No | No | No | 3B3H
PGO Gear equa "1". 1000
Teeth2
Hardware
Disconnected
Fl-25 |Detection |Enablesordissblesthedrive | 45, | 4 No |No| A |No| A | No | 3BaH
Selection CH1 | from detecting when the PG
option on CH1 has been
HW PGO chl | gisconnected.
Hardware 0: Disabled.
Disconnected 1: Enabled.
; When using PG-T2 or Z2
Detection g
F1-26 Sledtion CH2 this setting is enabled. Otol 1 No No | A No A No 3B5H
HW PGO ch2
BAnalog Reference Card: F2
User parameters for the Analog Reference Card are shown in the following table.
Name Control Methods
Parameter Description Setting | Factory %ﬁrrge VI (Epen o MODBUS
Number Display Range | Setting Operaton | V/f \g'tGh Vgc?(gr V&r 2 Register
1
Al-14 Input | Setsthe function for channel
Selection 1to 3 of the Al-14B analog
input reference option board.
0: 3-channel individual
(Channel 1: terminal A1,
Channel 2: terminal A2,
Channel 3: terminal A3)
F2-01 1+ 3-channel addition Oorl| 0 No |A|A| A |A]| A | 38FH
Al-14 Input (Summed values of
Sal channels 1 to 3isthe

frequency reference)
When set to 0, select 1 for
b1-01. In this case, the
multi-function input "Option/
Inverter selection” cannot be
used.




mDigital Reference Card: F3

User parameters for the Digital Reference Card are shown in the following table.

User Parameter Tables

Name Control Methods
f Change Open Open
Parameter i Setting | Factory ; Vi p p MODBUS
. Description ; d )
Number |  Display p Range | Setting Opz?e?i)n Vi V;,tg \I;gc(:)tgr Flux \';gggr Register
1 2
DI-08/ Setsthe 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 Oto7 0 No A A A A A 390H
6: BCD (5-digit) 0.01Hz unit
DI Input (only effe_ctive when
DI-16H2 isused.)
7: Binary input
When 01-03issetto 2 or
higher, theinput will be BCD,
and the units will change to
the 01-03 setting.
BMAnalog Monitor Cards: F4
User parameters for the Analog Monitor Card are shown in the following table.
Name Control Methods
f Change Open Open
Parameter P Setting | Factory 5 vii | OP p MODBUS
. Description ; during L = L °
N b R Setti : . 0oop ux 0oop R t
umber Display ange etting Operaton | V/f V;,gj Vector | Vecor | Vector egister
1 2
AO-08/ Sets the number of the
ér?-lzel 1 monitor item to be output.
ann (U1-00). The following
F4-01 Monltpr sattings cannot be used: 1to 45 2 No A A A A A 391H
Selection 4,1010 14, 25, 28, 29, 30, 34,
AOChL1Se |35 39,40,41.
AO-08/ .
. Setsthe channel 1 gain.
N Ex: Set F4-02 = 50% 00
Fa-02 | Channel 1 ' "92=50%to to | 100% | Yes |A|A| A | A | A | 392H
Gan output 100% at 5.0V 1000.0
- output. '
AO Chl Gain
AO-08/
AO-12 Sets the number of the
Channel 2 rrcjolnitor iﬁ]n tfo IlIJe o_utput.
F4-03 | Monitor (UL9). Thefollowing 1to45| 3 No | A|A | A | A | A | 393H
Selection settings cannot be set:
AoChe 4,10to 14, 25, 28, 29, 30,
Select 34, 39, 40, 41.

ARS)




Name

Control Methods

Parameter _ Description Setting | Factory Cdﬁ?%e v | Open Open MODBUS
Number | Display p Range | Setting | oocion | Vi V;I(t? \I;gfopr \’;&r \';g;gr Register
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 500% | Yes | A | A | A A A 394H
setting screen, then CH1 | 1000.0
AOCh2Gain| isused.
See F4-04 when stopped
in Quick, Advanced, or
Verify mode.
-If 06 appears on the
setting screen, then CH2
isused.
Ex: Set F4-04 = 50% to
output 100% at 5.0V
output.
AO-08/AO- | setsthe channel 1 bias
FA-05 | Output Bias | oy set F4.05 = 50% to to 00% | Yes | A|A| A | A | A | 3%5H
110.0
AO Chl Bias output 0% at 5.0V output.
AG-08/AO- | sets the channel 2 bias
12 Channel 2 | (10094/10V)). -110.0
F4-06 | Output Bias | fy: Set F4.06 = 50% to to 00% | Yes | A|A| A | A | A | 39%H
110.0
AO Ch2 Bias output 0% at 5.0V outpuit.
AO-12
Channel 1
Fa-07 |Signd Level Oorl| © No |A|A| A | A | A | 397H
Sets the range of the voltage
AO Opt output.
Level Chl
AO-12 0: 0to10Vdc
Channel 2 )
Fa0 |Sognd Level | 1i-10to+lovde oorl| © No |A|A| A | A | A | 308H
AO Opt
Level Ch2




EDigital 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 Open Open
Parameter s Setting | Factory ; Vi p p MODBUS
Number | Display Description Range | Setting O(;:z'rzgn Vi | with \';gggr Al \';gggr Register
PG 1 5
DO-02/
DO-08 Setsthe digital output
Channel 1 function number for channel 1.
F5.01 | Output Seethe H2 parameter group | 510571 o | No | A | A| A | A | A | 300H
Selection for possible selections.
Enabled when digital output
DO Ch1 card DO-02 or DO-08 is used.
Select
DO-02/
DO-08 Setsthe digital output
Channel 2 function number for channel 2.
F5-02 | Output Seethe H2 parameter group | 57 | 4 No |A|A| A | A | A | 30H
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
gh?nntel 3 function number for channel 3.
utpu
F5-03 | Salection fseo}eggfﬂilzep;gfgisgm“p 0t037| 2 No |A|A|l A | A] A | 208H
DO Ch3 Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gh?nntel 4| function number for channdl 4.
utpu
F5-04 | Salection Zegggifep;gfgisgroup 0t037 | 4 No |A|lA|l A | A] A | 30cH
DO Ch4 Enabled when digital qutput
Sdlect card DO-02 or DO-08 is used.
DO-08 Sets the digital output
gh?nntel 5 function number for channel 5.
utpu
F5-05 | Selection f;e;;‘;ifep;gﬁsgm“p 0t037| 6 No |A|A|l A | A] A | 30DH
DO Chs Enabled when digital qutput
Sdlect card DO-02 or DO-08 is used.
DO-08 Setsthe digital output
gh?nntel 6 function number for channe! 6.
utpu
F506 | Seection f:}e;;‘;ifepgxﬁsgm“p 0t037| 37 | No |A|A| A | A | A | 30EH
DO Ché Enabled when digital qutput
Sdlect card DO-02 or DO-08 is used.
DO-08 Setsthe digital output
gh?nntel 7 function number for channel 7.
utpu
F507 | Seection f:f;g;ifepgﬁfgi’sgm“p 0t037| OF | No |A|A| A | A | A | 39FH
DO Ch7 Enabled when digital qutput
Select card DO-02 or DO-08 is used.
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Name Control Methods
f Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
. Description ; during L = L °
Numb R Sett : i oop | Flux | Loop | Registy
umber Display ange etting Operaton | V/f V;I(t? oyl Evies ol G egister
1 2
DO-08 Setsthe digital output
gh?nntel 8 function number for channe! 8.
utpu See the H2 parameter group
F5-08 | selection for possible selections, 0to 37 OF No A A A A A 3A0H
DO Chs Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Setsthefunction of the DO-08
Output Mode | digital output option board.
Selection 0: 8-channd individua outputs.
F5-09 1: Binary code output. 0to2 0 No Al A A A A 3A1H
DO-08 2: 8-channel Selgcted -
Selection Output accor_dl ngto 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 : vii | OP p MODBUS
. Description ) during L Fl L :
Numb R Setti 5 i 0op ux 00p | R i
umber Display ange etting Operation | V/f | with Vot i ety egister
PG
1 2
Operation Selects the stopping method
Selection for a communication option
after board fault (BUS). Active
Communication | only when acommunication
Error option board isinstalled and
F6-01 b1-01 of b1-02 = 3. 0to3 1 No A A A A A 3A2H
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 EFO fault is
Fault from detected from a
Communication | communication option
Option Board | board. Active only when a
F6-02 communication optionboard | Oor 1 0 No A | A A A A 3A3H
isinstalled and b1-01 or
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 (EFO). Active only when a
Communication | communication option board
F6-03 | Option Board | isinstalled and b1-01 or 0to3 1 No Al A A A A 3A4H
b1-02 = 3.
0: Ramp to Stop
EFO Fault 1: Coast to Stop
Action 2. Fast-Stop
3: Alarm Only




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter it Setting | Factory " \V/ii p p MODBUS
. Description ; during L Fl L !
Number Range | Settin : i 0op ux | Loop | Register
Display g 9| Operaton | V/f V;'gj Veector | Vector | Vector g
1 2
Trace
Sampling
from 0
F6-04 | Commuriceion gﬁ_s;fg ??(‘)’r']et;;cgmr e | 0 No |A|A| A | A]| A | 3a5H
Option Board p - 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 A A A A A 3A6H
Current Unit (12 bit binary numbgr
Sdl with 8192=100% Drive's
rated current)
Torque Selects torque reference/
Reference/ | |imit when using
torque Limit | communications option board.
Selection 0: Disabled - Torque
Fe-06 |from reference/limit from Oorl 0 No |[No|[No| No | A | A 3A7H
Communication | gtjon board disabled
Option 1: Enabled - Torque
Torq Ref/Lmt refgrence/l imit from
Sel option board enabled.
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& 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 | P29 v | Open Open | MODBUS

Range | Setting I Loop | Flux | Loop | Register

Operation | V/f | with Vector | Vector | Vector
PG 1 5

Parameter

. Description
Number D|Sp|ay p

Multi-

Function
Digital Input
H1-o1 | Terminal S3 0to79| 24 | No | A|A | A | A | A | 400H
Function
Selection

Temind 3

Multi-

Function
Digital Input
H1-02 lem;t'_”a's“ 0to79| 14 | No |A [ A | A | A | A | 401H
unction
Selection

Termind SASH

Multi-
Function
Digital Input
H1-03 | Termind S5 0t079| 30 | No | A | A| A | A | A | 402H
Function
Selection

Temind S | [Refer to table "Multi-function
Contact Input Functions” for

Multi- multi-function selections]
Function

Digital Input
H1-04 | Termind S6 0t079| 43 | No |A|A| A [ A | A | 403

Function
Selection

Temind 64

Multi-
Function
Digital Input
H1-05 | Terminal S7 0to79| 64" | No | A|A| A | A | A | 4041
Function
Selection

Termind S7Sd

Multi-

Function
Digital Input
H1-06 | Terminal S8 0t079| 86 | No |A|A | A | A ] A 405H
Function
Selection

Temind S8Sd
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User Parameter Tables

Name Control Methods

Setting | Factory Change v | Open Open |  MODBUS

Range | Setting | M9 with | LooP | Flux | Loop | Register

Operation | V/f Vector | Vector | Vector
PG 1 2

Parameter

Number | Display Description

Multi-
Function
Digital Input
H1-07 | Termina S9 | \yiti-Function Relay Input 7 |00 79| 5 No |A|A| A | A]|A 406H
Function
Selection

Temind VS

Multi-

Function
Digital Input
H1-08 | Terminal S10 | \yiti-Function Relay Input 8 |0t079 | 32 No |A|A]l A | A]l|aA 407H
Function
Selection

Temird SI0SH

Multi-
Function
Digital Input
H1-09 |Termind SI1 | \yti-Function Relay Input9 | 0to79| 7 No |A|A] A | A]|A 408H
Function
Selection

Tamird SI1Sd

Multi-
Function
Digital Input
Hi-10 | Termind S12 | vyt Function Relay Input 10 | 0to79| 15 | No | A | A | A | A | A | 409H
Function
Selection

Temind SI2sd

*  Number in parenthesisindicates the initial value when using a 3-wire sequence.

Multi-function Contact Input Functions

Control Methods

Open Open

Loop | Flux | Loop

Vector | Vector | Vector
1 2

Settin .

: Function Vi
Value VIf | with
PG

0 3-wire sequence (Forward/Reverse Run command) Yes | Yes | Yes | Yes | Yes

Local/Remote selection (ON: Operator, OFF: Parameter setting) Yes | Yes | Yes | Yes | Yes
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 ﬁggﬁl ;SS c;r;/?gl:jl)a'ation ramp hold (ON: Acceleration/decel eration stopped, ves | Yes | Yes | Yes | Yes
B OH2 aarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes | Yes
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Control Methods

e Function ur | | Ooop | Fiue | Coop
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/f control) No | Yes | No | No | No
E Speed control integral reset (ON: Integral control disabled) No | Yes | No | Yes | Yes
F Not used (Set when aterminal 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: Reverserun at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes
14 | Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes | Yes
15 tlfnn:ggeetr:(r:]ycsiogg(vl\\llﬁerrr]ng :\i/ )open condition: Deceleration to stop in deceleration ves | Yes | ves | ves | vVes
16 Motor switch command (Motor 2 selection) Yes | Yes | Yes | Yes | Yes
17 tl::mgrg;r:«;ycsiog g(l\\,lvc;]glacl)lz :)l osed condition: Deceleration to stop in deceleration ves | Yes | Yes | Yes | Yes
18 Zmitiﬂwngtgiwaiggi c(;lni| iE sg; n b4-01 and b4-02 and the timer function ves | 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
18| rametesothe than frsency montor wewteproeted) Yes | Yes | Yes | Yes | Yes
1C | Trim control increase (ON: d4-02 frequency is added to analog frequency reference) | Yes | Yes | Yes | Yes | Yes
1D Trim control decrease (ON: d4-02 frequency is subtracted from analog frequency ves | Yes | Yes | Yes | Yes
reference.)
1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | Yes
2(Z)IE0 F:;ir;?oL?ItNgirzte:cﬁtg] gzr?t(;s:? tIJIDeeztection mode: Normal/during operation Yes | Yes | Yes | Yes | Yes
30 leﬁ ncg(])r;tlrgl ég;??;ﬁl reset (reset when reset command is input or when stopped ves | Yes | ves | ves | vVes
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 | DCinjection 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 | Externa 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 Communications test mode (“Pass’ is displayed when the communications test is ves | Yes | Yes | Yes | Yes
passed.)
68 High-dlip braking (HSB) Yes | Yes | No | No | No
Jog 2
69 | Closed = Driveruns 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
Settin . Open Open
ValuéJ Function vit | with Coop | Fiu | Loop
Vector | Vector | Vector
PG
1 2

71 | Speeditorque 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

Closed Brake Signal*
& Closed = Reverse polarity. No | No | No | No | Yes

B Multi-function Contact Outputs: H2

User parameters for multi-function outputs are shown in the following tables.

Name Control Methods

Setting | Factory | P9 v | Open Open | MODBUS

Range | Setting . Loop | Flux | Loop | Register

Operation | V/f ";’,‘g‘ Vector | Vector | Vector
1 2

Parameter

Number Sl Description

Terminal
M1-M2
Function
H2-01 | Sefection 0to38 0 No Al A A A A 40BH
(relay)

TermM1-M2
Sel

Terminal
M3-M4
Function

H2-02 i to 3 1 No |A|lAal A | AalaA 40CH
2-02 | Selection 0to38 e
(relay) )

Term M3-M4 I
S

Terminal

MS-M6 [Refer to table
Function “H2-01 thru H2-05 Seitings’

H2-03 (SSe(IeCti)on for multi-function selections] | 0to 38 2 No | A|A| A A A 40DH
ay,

Term M5-M6
Sel

Terminal P3
Function
Selection
H2-04 | (Open 0to 38 6 No Al A A A A 40EH

Collector)

Term P3 Sel

Terminal P4
Function
Selection
H2-05 | (Open 0to 38 10 No Al A A A A 40FH

Collector)

Term P4 Sel
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Multi-function Contact Output Functions

Control Methods

o Function ur | | Ooop | Fiue | Coop

PG Vej(ftor Vector Ve;tor

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 (Ij)ueﬁ ;3 rféqeg;qegsyaga?;ee)e 1 (ON: Output frequency = +L.4-01, L4-02 used and ves | Yes | Yes | Yes | Yes
4 Eg;]ency (FOUT) detection 1 (ON: +L4-01 > output frequency > -L4-01, L4-02 ves | Yes | Yes | Yes | vVes

i : > +L4-

5 Egﬁ;ﬁcc;/ g(F(L)i-(I)-;)Ldf:glz OLT Szd()ON. Output frequency > +L4-01 or output ves | Yes | Ves | ves | vVes
6 ggx%%iezttlg’ni ;?Sil);zation, 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 dOe\ir.dt?(r)?]uaet/Lcj)nNd)ertorque detection 1 NO (NO contact: Overtorque/undertorque ves | Yes | Yes | Yes | Yes
C 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 Eell:u'lg ﬁ]’:s (I?Cigijtre:l e((j);)erator communications error or fault other than CPF00 and ves | Yes | ves | ves | ves

F Not used. (Set when the terminals are not used.) - - - - -

10 Minor fault (ON: Alarm displayed) Yes | Yes | Yes | Yes | Yes
1 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 glf r:gc; :éqeﬂ:qegycyaga?éee)e 2 (ON: Output frequency = L4-03, L4-04 used, and ves | Yes | Yes | Yes | vVes
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
Settin . Open Open
Valug Function vit | with Loop | Fux | Loop
Vector | Vector | Vector
PG
1 2
- - oMo
1F Motor' overload (OL 1, including OH3) pre-alarm (ON: 90% or more of the ves | Yes | Yes | Yes | Yes
detection level)
20 Drive overheat (OH) pre-alarm (ON: Temperature exceeds L 8-02 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 | ves
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
37 pgrlng rup 2'(ON: Frequency output, OFF: Base block, DC injection braking, ves | Yes | Yes | Yes | vVes
initial excitation, operation stop)
Driveis Enabled
% Closed = During drive enable, when the Drive Enable input is closed. Yes | Yes | Yes | Yes | Yes

EAnalog Inputs: H3

User parameters for analog inputs are shown in the following table.

Name Control Methods
f Change Open Open
Parameter - Setting | Factory ; vii | OP p MODBUS
. Description 3 during L Flux | L ;
Number Range | Settin : i 0op ux | Loop Register
! Display g "9 | Operaon | V/f V;'éh Vector | Vector | Vector g
1 2
Terminal AL | et the signal level of
Signdl Level | terminal Al 5
H3-01 | Selection 0: 0to 10Vdc Otol 0 No |A|A| A | A ]| A 410H
Term AL 1:-10to +10Vdc I
Signal [11-bit plus polarity sign]
'I(;er_minsglt_Al Sets the output level when 0.0
ain Setting i -
H3-02 10Visinput, asapercentage | | 100006 ves | A | A | A | A | A 411H
Termina A1 | Of the maximum output 1000.0
Gain frequency (E1-04). '
Terminal A1 | setsthe output level when OV
Bias Setting | jsinput, asapercentage of the -100.0
H3-03 D to 0.0% Yes A A A A A 412H
Terminal A1 | maximum output frequency +100.0
Bias (E1-04).
Terminal A3
Signal Level | Setsthesignal level of
g Selection termina A3.
H3-04 0 0to 10Vde Otol 0 No A A A A A 413H
Term A3 1:-10to +10Vdc
Signal
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings' for multi-function | Oto 1F 2 No | A|A| A A A 414H
Termina A3 | Selections]
Sel
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Name Control Methods
f Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
g DeSCI’Iptlon : during § Li Fl Li f
Number Display Range | Setting Operaion | V/f vgl(t? Vgc(iopr V&r Vgggr Register
1 2
Terminal A3
Gain Setting 0.0
H3-06 ﬁf?h‘? output level when to |1000%| Yes |A | A | A | A | A 415H
Terminal A3 OV isinput. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Setsthefrequency reference |~ | o000 | ves | A | A| A | A | A 416H
Termina A3 | when OV isinput. +100.0
Bias
Terminal A2 | Selectsthe signal level of
Signal Level |termina A2.
Selection 0: 0 to 10Vdc (switch S1-2
must be in the OFF
position).
1:-10to +10Vdc (switch S1-2
H3-08 must be in the OFF 02| 2 | No |A|A| A |[A|A]| am
position).
Term A2 2:4t0 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
Eunction Selects the function of
g Selection terminal A2.
H3-09 : Same choices as Terminal A3 Oto 1F 0 No A A A A A 418H
Terminal A2 | Function Selection (H3-05).
Sel
Terminal A2
Gain Setting 0.0
H3-10 fgtVSF“e. output level when to |1000%| Yes | A|A| A | A| A | 410H
Terminal A2 ISinput. 1000.0
Gain
Terminal A2
Bias Setting -100.0
H3-11 Setstheoutputlevel whenOV- | = | o000 | ves [ A | A | A | A | A 41AH
Terminal A2 | 1Sinput. +100.0
Bias
Analog Input
Eilter Time This parameter adjusts the
filter on all 3 analog inputs. 0.00
H3-12 | Constant 91np to |003c| No |A|A| A | A | A 41BH
- Increase to add stability, 200
Filter Avg | decreasetoimproveresponse. | <
Time
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H3-05,H3-09 Settings

User Parameter Tables

Control Methods

Settin . Open Open
9 Function Contents (100%) VI L!,’op Flux L!jop
Value Ve | with |
ector | Vector | Vector
PG
1 2
0 Frequency Bias 100% = Maximum output frequency (E1-04) Yes Yes Yes Yes Yes
Frequency Reference Gain 100% = Frequency reference command value A1
L l(FeaN) 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
R . 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 géeéég?:ig'l elndertorque 100% = motor rated torque (OLV, FV) or Driverated | Yes Yes Yes Yes Yes
current (V/F, VIF w/iPG).
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 islarger.
A Jump Frequency 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes 5
PID Feedback 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes
00 = i -
c PID Set Point 100% = Maximum output frequency (E1-04). _ Yes Yes Yes Yes Yes
Frequency reference no longer acts asa PID setpoint.
100% = Maximum output frequency
D Fregquency Reference Bias 2 (E1-04). Yes Yes Yes Yes Yes
equency Total bias= Internal bias (H3-03) + FBIAS (H3-07) +
A3input level
10V = 100%
E Motor Temperature Input See parameters L 1-03 and L 1-04 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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EmMulti-function Analog Outputs: H4

User parameters for multi-function analog outputs are shown in the following table.

Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; \Vii p p MODBUS
imber | Display | DPSTPION | g | seung | G, | un || 409 | e | 400 |
1 2
Terminal Selects the monitor output
F™M (U1-xx) function for terminals
Monitor FM and FC. Refer to "U1-xx"
H4-01 Selection monitqrsfor avgilable Settings. 1t048 2 No Al A A A A 41DH
Unavailable settings:
Termina 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 | Setsterminal FM output level 0
H4-02 | Setting when selected monitor is at to 100% | Yes Q| Q Q Q Q 41EH
Termina 100%.* 1000.0
FM Gain
Terminal
FM Bias Setsterminal FM output level | -110.0
H4-03 | Setting when selected monitor is at to 0.0% Yes | A | A A A A 41FH
Terminal 0%.* 110.0
FM Bias
Terminal
AM Selects which monitor will be
Monitor the output on terminals AM and
H4-04 Selection FC. Saf')nefuncti on choices as 1to 48 3 No A A A A A 420H
Terminal H4-01.
AM Sel
Terminal :
AM Gain Sets ter@ nal AM output 00
Ha-05 |Seting  |Voltage(inpercentof 10vVde) | " | 50000 | ves |Q | Q| @ | @ | @ | 421
- when selected monitor is at
Terminal 15004 qutput.* 1000.0
AM Gain
Terminal :
AM Bias Sets term nal AM output 1100
Ha06 |Setting  |voltge(inpercentof 1vVde) | = ™"\ o000 | ves | A | A | A | A | A | 42H
- when selected monitor is at 0%
Terminal « 110.0
. output.
AM Bias
Terminal Selectsthe signal level of
FM Signal termina FM.
Level 0: Oto10Vdc
H4-07 | Selection 1. -10to+10Vdc Oto2 0 No A A A A A 423H
2. 4to20mA*
AO Level *Set the anal og output jumper
Selectl CN15 in the proper position.
Terminal Selectsthe signal level of
AM Signal | terminal AM.
Level 0: Oto10Vdc
H4-08 | Selection 1: -10to +10Vdc Oto2 0 No A A A A A 424H
2: 4to 20mA*
AO Level *Set the anal og output jumper
Select 2 CN15 in the proper position.

* |n 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.




BMODBUS Communications: H5

User parameters for MODBUS communications are shown in the following table.

User Parameter Tables

Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; Vi p p MODBUS
. Description : during 1 Loop | Elux | Loo .
Number Display Range | Setting Overation | V/f V;“Gh Vectgr , Vectgr Register
1 2
Drive Node | Selects Drive station node
Address number (address) for Modbus 0t 20
H5-01 ] terminasR+, R-, S+, S-. The ? 1F No A A A A A 425H
Serial Drive's power must be cycled
CommAdr | for the setting to take effect.
Garmunicaion | Selects the baud rate for
Speed Modbus terminals R+, R-, S+
Selection and S-. The Drive's power
must be cycled for the setting
to take effect.
H5-02 . 0: 1200 bps Oto4 3 No A A A A A 426H
Serial Baud | 1: 2400 bps
Rate 2: 4800 bps
3: 9600 bps
4; 19200 bps
Gammurnicion | Selects the communication
Parity parity for Modbus terminals
Selection R+, R-, S+ and S-. The Drive's
g power must be cycled for the
H5-03 . setting to take effect. Oto2 0 No A A A A A 427H
Serial Com | 0: No Parity
Sel 1: Even Parity
2: Odd Parity
Stopping Selects the stopping method
Method when a communication
After | timeout fault (CE) is detected.
H5-04 | COMMUAG® | (: Ramp to Stop 0to3 3 No | A|A | A A A 428H
Error 1: Coast to Stop
Serial Fault | 2 Fast-Stop
S 3: Alarm Only
Garmuricdion | Enables or disables the
Fault communications timeout fault
Detection (CE).
Selection 0: Disabled - A communication
H5-05 foss will not causea ot | 1 | No |A|A| A |A|A | a0
communication fault.
Serial Flt 1 'Enabled- If communication
Dict islost for more than 2
seconds, a CE fault will
occur.
Drive
Transmit | ogt the delay time from when
Hs-06 | WatTime |iheDrivereceivesdatatowhen | 51065 | 5ms No | A|A]| A A A 42AH
Transmit the Drive sends data.
WaitTIM
RTS Enables or disables"request to
Control send" (RTS) control:
Hs-07 | Selection 0: Disabled - RTSisawayson| 0to1 1 No | A|A | A A A 42BH
RTS 1: Enabled - RTS ‘turns on
Control Sdl only when sending

* |If H5-01 is set to zero, then the drive will be unable to respond to Modbus communication.
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BPulse Train I/0O: H6

User parameters for pulse I/O are shown in the following table.

Name Control Methods
i Change Open Open
Parameter s Setting | Factory ; Vi p p MODBUS
. Description ) duri :
Number | Display P Range | Setting Opergn%n Vi | with \';gggr F|er \I;gc?[gr Register
PG| 1 2
Terminal
RP Pulse Selects the function of pulse
Train Input | ¢rain terminal RP
He-01 | Function 0: Frequency reference 0to2 0 No |[A|A| A | A]| A 42CH
Selection | 1. pyp feedback value
Pulse Input 2: PID setpoint value
Sel
Pulse Train
Input Sets the number of pulses (in
i Hz) that is equal to the 1000
He-02 | Scaling et 1S e to |14d0Hz| Yes | A|A| A | A | A | 420H
maximum output frequency 32000
PulseIn E1-04.
Scaling
:DUIS‘;"EE_‘]” Sets the output level when the 0.0
nput Gain Lo ; 0 -
H6-03 p“'i;:;a' ”e'gfp“mt;iiﬂ) O/ ot o |1000%| Yes | A | A | A | A | A | 4EH
Pulse Input | Percentag p 1000.0
Gain frequency E1-04.
Pulse Train | sers the output level when the
Input Bias | hjisp train input is OHz as a -100.0
H6-04 f . to 0.0% Yes A A A A A 42FH
Pulse Input | Percentage of maximum output | - o
Bias frequency E1-04.
Pulse Train
quut Filter Sets the pulse train input filter 0.00
He-05 | Time ; puise P to |010sec| Yes | A|A| A | A | A 430H
time constant in seconds. 200
PulseIn g
Filter
Terminal
MPPulse | seject the pulse train monitor
Train output terminal MP function | 1,2, 5,
He-06 | Monitor (value of the xx part of U1-xx). | 20, 24, 2 Yes | A | A ]| A A A 431H
Selection | gee Table A2 for thelistof UL | 36
Pulse Moni | monitors.
S
Pulse Train | Setsthe number of output
Monitor pulses when the monitor is
Scaling 100% (in Hz). Set H6-06 10 2, 0
H6-07 and H6-07 to 0, to make the to 1440Hz | Yes Al A A A A 432H
Pulse Moni | Pulse train monitor output 32000
Scae synchronous to the output
frequency.




User Parameter Tables

& 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.

EMotor Overload: L1

User parameters for motor overloads are shown in the following table.

Name Control Methods
i Change Open Open
Parameter . Description Setting | Factory duing i Lgo Flux Lgo MODBUS
Number | Display Range | Setting Operaion | V/f Vgl(t? Ve;tgr Vecoy Ve;tgr Register
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 Oto3 1 No Q| Q| Q Q| Q 480H
(< 10:1 motor)
MOL Fault | 2. standard 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 A | A A A A 481H
increase the time before an 5.0
MOL Time | OL1 fault will occur. 5
Const
Moator Sets operation selection when I
Overheat the motor temperature anal og
Alarm input (H3-09 = E) exceeds the
Operation OH3 darmlevel (1.17V)
L1-03 Selection 0: Ramp to Stop 0to3 3 No A A A A A 482H
1: Coast to Stop
Mtr OH 2: Fast-Stop
Alam 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 | 4 dion fault level (2.34V). 0to2 1 No | A|A | A A A 483H
0: Ramp to Stop
Mtr OH 1: Coast to Stop
Fauilt Sel 2: Fast-Stop
Motor
Temperatur | Thisparameter adjuststhefilter
e Input on the motor temperature 0.00
L1-05 | Filter Time |@naloginput (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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mPower Loss Ridethrough: L2

User parameters for power loss ridethroughs are shown in the following table.

Name Control Methods
i Change Open Open
Parameter it Setting | Factory : \Vii p p MODBUS
. Description : during L ;
Numb: R Setti 3 . oop | Flux | Loop R t
umber DlSplay ange etting Operanon V/f \AF,‘nGh Vector | Vector egister
1 2
Momentary | Enablesand disablesthe
Power Loss | momentary power |oss
Detection function.
Selection 0: Disabled - Drivetripson
(UV1) fault when power is
lost.
1: Power LossRide Thru Time
- Drive will restart if power
L2-01 retumswithinthetimeset | 64,5 | o No |A|A|A|A]| A | 485H
inL2-02.*
PwrL 2 CEU Power_ Active - Drive
Selection will restart if power returns
prior to control power
supply shut down.*
* In order for arestart to occur,
the run command must be
maintained throughout the
ride thru period.
Momentary
;(_)gve:hLoss Sets the power loss ride-thru 0
ide-thru ; ; ;
L2:02 | Time time. This value is dependent to |[O1%C| No Al A] A |A]|A 486H
on the capacity of the Drive. 255 *1
PwrL Only effective when L2-01 = 1. '
Ridethru t
Momentary | Setsthe minimum time to wait
Power Loss | to alow the residual motor
Minimum | voltage to decay before the
Base Block | Drive output turns back on 0.1 0.2
L2-03 |Time during power loss ride thru. to .*?ec No Al A A A A 487H
After apower loss, if L2-03is 5.0
PwrL greater than L2-02, operation
Baseblock t | resumes after thetime set in
L2-03.
Momentary
Power LOSS | setsthe timeit takes the output
Voltage voltage to return to the preset 0.0 03
L2-04 | RECOVErY |\/jf pattern after speed search to .*iaec No |[A|A| A |A]| A 488H
Ramp Time | (cyrrent detection mode) is 5.0
PwrL V/E | complete.
Ramp t
Undervoltage | Sets the Drive's DC Bus
Detection | undervoltagetrip level. If thisis
Level set lower than the factory 150
L2-05 setting, additional AC input to 190V No Al A A A A 489H
reactance or DC bus reactance 210 *2
PUV Det | may be necessary. Consult the *2
Level factory before changing this
parameter setting.




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
. Description 5 during L Fl L :
Number Range | Settin : i 00p ux | Loop Register
Display 9 9 | operaton | V/f Vg'(t? Vector | Vector | Vector 9
1 2
KEB
Deceleration | Setsthe time required to 00
L2-06 |Rate decdlerateto zerospeedwhena | " | goee | No | A | A | A | A | A | 48AH
KEB command isinput from a 200.0
KEB Decel | mylti-function inpui. '
Time
Momentary | Set the time (in seconds) to
Recovery accelerate to the set speed after 0.0
L2-07 Time recovery from a momentary o 0.0sec No Al A A A A 48BH
power loss. If setting = 0.0, 255 *3
UV Return | then active acceleration timeis '
Time used instead.
Frequency | Setsthe percentage of output
Reduction | frequency reduction at the
Gain at beginning of deceleration when 0
L2-08 KEB Start aKE_B com_mar_ld isinput from to 100% No Al A A A A 48CH
multi-function input. 300
KEB Reduction =
Frequency s é pFreqBeforeKEB) 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).

B Stall Prevention: L3

User parameters for the stall prevention function are shown in the following table.

Name Control Methods

Setting | Factory %mge v/ (Bpen o (Bpen MODBUS 5
Range | Settin : i 0op ux | LOOp | Register I
9 9 | Operation | V/f V;'g Vector | Vector | Vector g

1 2

Parameter

. Description
Number D|Sp|ay p

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 istoo
heavy or accel timeistoo
short.

1: Genera Purpose - When

L3-01 output current exceeds Oto2 1 No A A A No | No 48FH

L3-02 level, acceleration

Salp stops. Acceleration will

Accel Sel continue when the output
current level fallsbelow the
L3-02 level.

2: Intelligent - The active
acceleration rate isignored.
Acceleration is completed
in the shortest amount of
time without exceeding the
current value set in L3-02.
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Name Control Methods
i Change Open Open
Parameter o Setting | Factory " VI p p MODBUS
e | Display | DESCTPUON | Rane | Soung | L0 | ur | |08 | | e | Reptr
1 2
Stall
Prevention | Thisfunction isenabled when
Leve L3-01is"1" or"2". 0
L3-02 |During | Driverated current is 100%. to | 150% | No | A|A| A | No| No | 400H
Acceleration Dec_reesetheset\_/aluelf 200
stalling or excessive current
SallP occurs with factory setting.
Accel Lvl
Stall
Prevention | Setsthelower limit for stall
Limit prevention during acceleration, 0
L3.03 |During  |asapercentageoftheDrives |\ | 5000 | g | A [ A | A | No | No | 401H
Acceleration rated current, when operationis 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
istoo large or the
deceleration timeis 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
L3os dedeationwil sop. | 009 | 1| Mo @ |Ql @ oo | e
Deceleration will continue
SallP once the DC bus level drops
Decel Sl below the stall prevention
level.
2: Intelligent - The active
deceleration rate isignored
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.




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter o Setting | Factory " VI p p MODBUS
vumr | Display | OSSP | e | Seung | | |win | (25 |l | L0 | oot
1 2
Stall Selects the stall prevention
Prevention | method to useto prevent Drive
Selection faults during run.
During 0: Disabled - Drive runs a set
Running frequency. A heavy load
may cause the Driveto trip
onan OC or OL faullt.
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
exceedsthe level set by
L3-05 L 3-06. Once the current Oto2 1 No A A No | No | No 493H
level drops below the L3-06
StalP Run level, the Drive will
S 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 is6Hz
or less, stall prevention during
run is disabled regardless of
the setting in L3-05.
Stall
Prevention | Thisparameter isenabled when
Leve L3-05issetto"1" or "2". Drive 30
L3-06 |During rated current is set as 100%. to | 160% | No | A | A | No|No| No | 494H S
Running Decrease the set value if 200
stalling or excessive current I
StallPRun | occurs with the factory settings.
Level
ov Enables or disables OV
Suppression | suppression function, which
Function allowsthe Drive to change the
Lgqq |Soiection |outputfrequency astheload |y | No |[No|No| A | A | A | ac7H
changes, to prevent an OV
OV Inhibit | fault.
< 0: Disabled
1: Enabled
ov Setsthe DC busvoltagelevel 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 *1 No No | No | A A A 4C8H
the value if overvoltage occurs *1
OV Inhbt | even when OV suppression is
VoltLvl enabled.

* In Flux Vector or in Open Loop Vector 2, the setting range becomes 0 to 2.
* *1 Values shown here are for 208-240V drives. Double the value when working with 380-480V drives.
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BmReference Detection: L4

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

Name Control Methods
i Change Open Open
Parameter i Setting | Factory ; Vi p p MODBUS
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
Detection 1," and "Frequency 0.0
L4-01 detection 2". Parameter L4-01 to 0.0Hz No A A A A A 499H
) 400.0
Spd Agree sets the level while parameter
Leve L4-02 setsthe hysteresisfor 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 detection 2". Parameter L4-01 to 2.0Hz No A A A A A 49AH
. 20.0
Spd Agree sets the level while parameter
Width L4-02 setsthe hysteresisfor 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
L4-03 Detection 3," or "Frequency -4?0'0 00Hz | N AlAa|l A | A]| A | 4mH
Detection 4. Parameter L4-03 | 4(;30 ol z °
Spd Agree sets the level while parameter ’
Lvl+- L4-04 setsthe hysteresisfor the
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
L4-04 Detection 3" or "Frequency 2'0 20z | No | AlAal A | A]| A | a0cH
Detection 4". Parameter L4-03 2(? 0 oz °
Spd Agree sets the level while parameter '
With-+- L4-04 setsthe hysteresisfor the
Speed Detection Output
Function.
Frequency | Determines how the Drive will
Reference | react when the frequency
Loss referenceislost. The frequency
Detection reference is considered lost
Selection when reference drops 90% or
more of its current value for
400ms.
L4-05 0: Stop - Drive will stop. Oto1l 0 No A A A A A 49DH
1: Run at L4-06 PrevRef -
Ref Loss Drivewill run at the
Sd percentage set in L4-06 of the
frequency reference level at
the time frequency reference
was lost.




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter i Setting | Factory " \V/ii p p MODBUS
Number | Display Description Range | Setting Oggrrlann%n Vi | with \';gggr \'2;; \I;gc(iopr Register
PG
1 2
Frequency | If the frequency reference loss
Reference | function is enabled (L4-05=1)
at and frequency referenceislost, 0.0
L4-06 Reference | the Drivewill run at areduced to 80% No Al 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 decel eration.
La-o7 |During |0 Proportional Control oto1| 0 | No |No|No| A | No | No| 4con
Accel/ (integral control at fixed
Decel speeds)
1: Normal integral control, no
Torque need to change settings.
Limit Sel
MFault Restart: L5
User parameters for restarting faults are shown in the following table.
Name Control Methods
f Change Open Open
Parameter Fe Setting | Factory : VI p p MODBUS
Number | Display S Range | Setting | cpoc | vir with | et | vecor | et | <°9"
1 2
Number of | Setsthe counter for the number
Auto of times the Drive will perform 5
Restart an automatic restart on the
Attempts | following faults: GF, LF, OC, I
QV, PF, PUF, RH, RR, OL1,
OL2, OL3, OL4, UV1. Auto
restart will check to seeif the
L5-01 faulthas clered every Sms. | ), 16| 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 isincremented. When
the Drive operateswithout fault
for 10 minutes, the counter will
reset to the value set in L5-01.
Auto Determinesif 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 automaticrestart | Otol 0 No Al A A A A 49FH
attempt.
Restart S | 1 Fault Relay Active - fault
contact will activate during
an automatic restart
attempt.
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ETorque Detection: L6

User parameters for the torque detection function are shown in the following table.

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\Zi

VIf
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

L6-01

Torque
Detection
Selection 1

Torg Det 1
Sel

Determines the Drive's
response to an Overtorque/
Undertorque condition.
Overtorgque 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: OL3a RUN - Alarm
(Overtorque Detection is
always active and operation
continues after detection).

3: OL3 at Speed Agree - Fault
(Overtorgue Detection only
active during Speed Agree
and Drive output will shut
down on an OL 3 fault).

4: OL3 at RUN - Fault
(Overtorque Detection is
always active and Drive
output will shut down on an
OL 3 fault).

5: UL3 at Speed Agree -
Alarm (Undertorque
Detection isonly 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 OL 3 fault).

8: UL3 at RUN - Fault
(Undertorque Detection is
always active and Drive
output will shut down on an
OL3fault).

Oto8

No

4A1H




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
. Description 5 during L :
Number Range | Settin : " oop | Flux | Loop | Register
Display 9 9 | operaton | V/f Vg'(t? Vector | Vector | Vector 9
1 2
Torque Sets the Overtorque/
Detection | Undertorque detection level as
Level 1 apercentage of Drive rated 0
L6-02 current or torque for Torque to 150% No A A A A A 4A2H
Torq Det 1 Detection 1. Current detection 300
Lvl for A1-02 =0 or 1. Torque
detection for A1-02=2or 3.
Torque Sets the length of time an
detection | oyertorque/Undertorque 0.0
Le-03 |timel condition must exist before to Olssc | No | A | A | A A A 4A3H
Torq Det 1 Torque_ Detection 1 is_ 10.0
Time recognized by the Drive.
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Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\Zi

VIf
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

L6-04

Torque
Detection
Selection 2

Torg 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 L 6-06.
The multi-function output
settings "18" and "19" in the
H2-00 parameter group are also
activeif 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
aways 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
aways active and Drive
output will shut down on an
OLA4 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
OLA4 fault).

0to8

No

4A4H

L6-05

Torque
Detection
Level 2

Torq Det 2
Lvl

Sets the Overtorque/
Undertorque detection level as
apercentage of Driverated
current or torque for Torque
Detection 2. Current detection
for A1-02 =0 or 1. Torque
detection for A1-02=2or 3.

to
300

150%

No

4A5H

L6-06

Torque
Detection
Time 2

Torq Det 2
Time

Sets the length of time an
Overtorque/Undertorque
condition must exist before
torque detection 2 isrecognized
by the Drive.

0.0
to
10.0

0.1sec

No

4A6H




ETorque Limits: L7

User parameters for torgue limits are shown in the following table.

User Parameter Tables

Control Methods
P r L i Change Open Open
orameer | Name Description SR‘;‘;'QS Zﬁfﬁg amg || VI \5535 Flux \bé%gr era(ngiSthJers
PG | ™7 5
Forward
Torque 0
L7-01 |Limit to [200% | No |No|No| A | A | A AATH
Torq Limit 300
Fwd
Reverse -
Torque Setsthe torque limit value asa 0
Limit percentage of the motor rated torque.
L7-02 Four individual quadrants can be set. to 200% No No|[No| A A A 4A8H
Torqg Limit 300
Rev Output torque
Positive torque
Forward L7-01
Romadive) e moior
Torque Reverse &\ _— rotations 0
L7-03 | Limit T Fowara | 0 [200% | No [ NoNo| A | A | A 4A9H
- 300
Torq Lmt
Fwd Rgn L7-02 Negative torque
Reverse
Regenerctive
Torque 0
L7-04 | Limit to 200% No No|No| A A A 4AAH
300
Torg Lmt
Rev Rgn
Torque
Limit
Integral Sets the torque limit value as a per- 5
L7-06 | Time centage of themotor rated torque. Four | to | 200ms| No |No|No| A | No | No | 4ACH
Constant | ingividual quadrants can be set. 10000
Torq Det 2
Time
Torque Selects the method of torque limit
Limit controls during accel/decel
Control 0: Proportional Controls (usesintegral
Method controls at fixed speeds).
Selection | 1: Integral Controls
During Adjustment is not normally
Accel/ required. With applications that
L7-07 | Dece 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
Torg 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.
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EmHardware Protection: L8

User parameters for hardware protection functions are shown in the following table.

Name Control Methods
i Change Open Open
Parameter it Setting | Factory ; \Vii p p MODBUS
mber | isplay | PSTPION | s | s | R | |42 | 2| g
1 2
Interna 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
Alarm Level | temperature exceedsthevalue 50
L8-02 set in this parameter, an to 95 °C* No Al A A A A 4AEH
OH Pre- Overheat Alarm (OH) will 130
Alarm Lvl occur.
Overheat Selects the Drive operation
Pre-Alarm upon an OH pre-alarm
Operation detection.
L8-03 | Selection 0: Ramp to Stop 0to3 3 No Al A A A A 4AFH
1: Coast to Stop
OH Pre- 2: Fast-Stop
Alarm Sdf 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 Otol 0 No Al A A A A 4B1H
capacitor deterioration.
Phlossin | (: Disabled
Sel 1: Enabled
Output Phase | Selects the detection method
Loss for output phase | oss.
Protection When applied motor capacity
istoo small for Drive
capacity, output phase loss
may be detected
L8-07 inadvertently. In this case, set Oto2 0 No A A A A A 4B3H
PhLossOut |tg0Q.
Sel 0: Disabled
1: Single Phase Loss
Detection
2: 2/3-phase Loss Detection
Output
Ground Fault | Enablesand disables the
Detection Drive's output ground fault
L8-09 | sglection detection. Otol 1 No A A A A A 4B5H
0: Disabled
Ground Fault | 1: Enabled
Sel
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User Parameter Tables

Name Control Methods
i Change Open Open
Parameter it Setting | Factory " VI p p MODBUS
. Description 5 during L Fl L :
N b R Setti 5 . 0oop ux oop R 1
umber Display ange etting Operation | V/f Vgl(t? Vot | el e egister
1 2
Heatsink Controls the heatsink
Cooling Fan | cooling fan operation.
Operation 0: Fan On-Run Mode - Fan
Selection will operate only whenthe
Driveisrunning and for
L8-10 L8-11 seconds after RUN Otol 0 No Al A A A A 4B6H
Fan On/Off isremoved.
Sd 1: Fan aways on - Cooling
fan operates whenever the
Drive is powered up.
Heatsink
gOOI ;‘_9 Fan | This parameter setsthe delay 0
peration time for the cooling fan turn
L8-11 | pelay Time off after the run command is to 60sec No A | A A A A 4B7H
ed when L8-10 = 300
Fan Delay removed when L8-10 = 0.
Time
Ambient When the Driveisinstalledin
Temperalure | an ambient temperature 45
Lg-12 |Setting exceedingitsrating, theDrive | to 45°C| No |A|A| A | A ]| A 4B8H
Ambient overlc_)ad (QLZ) protection 60
Temp level is adjusted.
oL2 This parameter assistsin
Characteristic | protecting the output
Selection at transistors from overheating
Low Speeds | when output current is high
L8-15 and output frequency islow | 4 | 4 No |A|A| A | A| A ]| 4BBH
(6Hz and less).
OL2 Se @ 0: Disabled - |_.8-16 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
function. Consult the factory
L8-18 before disabling. Otol 1 No Al A A A A 4BFH
Soft CLA Sel 0: Disabled
1: Enabled

Factory settings will vary based on drive capacity.
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@ 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: nl

User parameters for hunting prevention are shown in the following table.

Name Control Methods
i Change Open Open
Parameter it Setting | Factory ; vii | ©OP p MODBUS
. Description ; during .| Loop | Flux | Loop i
Number Dlsplay Range | Setting Operaton VI | with Vector | Vedtor | Vector Register
PG
1 2
Hunting If the motor vibrates while
Prevention lightly loaded, hunting
n1-op | Setedtion prevention may reducethe | 0 | 4 No | A|A | No|No| No| B580H
vibration.
Hunt Prev 0: Disabled
Sefect 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
n1-02 until vibration ceases. to 1.00 No Al A No | No | No 581H
Hunt Prev . 2.50
Gain - If the motor stalls while
n1-01=1, decreasethegain
by 0.1 until the stalling
ceases.
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User Parameter Tables

ESpeed Feedback Protection Control Functions: n2

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

Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; Vi p p MODBUS
. Description : during 1 Loop | Elux | Loo .
Number Display Range | Setting Operaton | V/f V;Ig Vectgr : Vectgr Register
1 2
Speed Setsthe 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 0.00
n2-01 this parameter as follows: to | 100 | No [No|No| A | No | No | 584H
- If hunting occurs, increase 10,00
the set value. '
AFR Gain - If responseis|ow, decrease
the set value.
Adjust the setting by 0.05
units at atime, while
checking the response.
Speed
Feedback
Detection Sets the time constant to 0
g Control control the rate of changein
n2-02 (AFR) Time the speed feedback detection 23(())0 50ms No No | No| A No | No 585H
Constant control.
AFR Time
Speed
Feedback
Detection Sets the time constant to 0
n2-03 | Control control theamount of change | to | 750ms| No |No|No| A | No | No | 586H
(AFR) Time | i, the speed at low speed. 2000 5
Constant 2
I
AFR Time 2
EHigh-slip Braking: n3
User parameters for high-slip braking are shown in the following table.
Name Control Methods
Parameter Setting | Factory Change v | ©open Open |  MODBUS

Description during oo :

{ : p | Flux | Loop Register
Operation | V/f | WIth | viocyor | viector | Vector 9
PG 1 >

Number Display Range | Setting

High Slip Sets how aggressively the
Braking Drive decreases the output
Deceleration | frequency asit stops the
Frequency motor using high slip braking

n3-01 Width (HSB). If Overvoltage (OV) 1t0o20 | 5% No Al 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.
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Name Control Methods
i Change Open Open
Parameter i Setting | Factory " VI p p MODBUS
. Description ; during L Fl L .
Numb R Setti ; f 0op ux 0op R t
umoer Display ange | Seting | operason | V/f "g'g‘ Vector | Vector | Vector eaister
1 2
High Slip Sets the amount of time the
Braking Drivewill dwell at E1-09
Dwell Time | (Minimum Frequency) at the
at Stop end of deceleration. If this 0.0
n3-03 timeis set too low, the to 1.0sec No A | A No | No | No 58AH
machineinertiacan causethe | 10.0
HSB 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 changefor to 40sec No Al A No | No | No 58BH
some reason during an HSB 1200
HSB OL stop. Normally this does not
Time need to be adjusted.
B Speed Estimation: n4
User parameters for speed estimation are shown in the following table.
Name Control Methods
i Change Open Open
Parameter - Setting | Factory : vii | OP p MODBUS
. Description ) during | Fl L .
Number Display Range | Setting Operaton | V/f V;'teh Vgcggr Ve(lzjtér Vgggr Register
1 2
Observer
Integral Time | Set the integral time of the 0.000 0.030m
n4-07 speed estimator for Pl to ' S No No [ No| No | No A 59AH
SPDESTI | control. 9.999
Time
Observer
Proportional | gt the proportional gain of 0
n4-08 | Gain the speed estimator for PI to 15 No |No|No| No | No | A 59BH
SPDESTP | control. 1000
GAIN
High-speed
Observer Sets the P-gain on the hi-
Proportional speed side of the Observer (Pl 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
na-11 | Freauency | for the high and low speed to 70Hz No |No|No| No | No | A 59EH
Speed Observer. 70
Change F
Lo-Speed + | Usealarge setting if load
Regen tolerance needsto be
Stability increased during low-speed 00
na-15 Coefficient regeqeratlon. If thesetting is to 03 No No | No | No | No A 5A2H
too high, then torque 30
PH Comp command monitor and the ’
Lim Gain actual torque system will be
weakened.
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User Parameter Tables

Name Control Methods
i Change Open Open
Parameter it Setting | Factory " VI p p MODBUS
. Description 5 during L Fl L ;
N b R Setti 5 . 0oop ux oop R 1
umber Display ange etting Operation | V/f Vgl(t? Vot | el e egister
1 2
Torque
Adjustment i 0.0
na-17 | Gan Setsthe torque agjustment to 10 | No |[No|No| No | No| A | B5A4H
gain for low-speed power. 0
TRQ adjust 5.
gain
Gain for
Feeder Setsthe gain for the feeder 0.90
n4-18 |Resistance | reggtance in the speed to 1.00 No |No|No| No | No| A 5A5H
Adjustment | egtimator, 130
Feeder R gain
Observer
Switching Sets the frequency at which 20
) Frequency 2 the Observer switches to
n4-28 between high and low speeds 70 50Hz No No | No | No | No A 5AFH
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 reduce_d. _ 0.40
gain2 Note: Adjustment is not
normally required.
Low Speed + | Set to alarger valueto
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 5B5H
motor will accelerate as the 10.00
LowSpd Rgn | regen load increases. When
Coef2 tuning, adjust in units aslarge
as0.2.
Observer
Gain Set the lower limit of the P-
: ) 0.0
Modulation | 9ainmodulation frequency on o
n4-32 | Frequency the low-speed side of the 5.0Hz No No | No | No | No A 5B7H
. 60.0
Observer (Pl Controls) in H
SpdES Gan Hertz. 4
Frgl
Observer
Gain Set the upper limit of the
; ) 0.0
Modulation | P-gain modulation frequency to
n4-33 | Frequency 2 | on the low-speed side of the 60.0 20.0Hz | No No | No | No | No A 5B8H
Observer (Pl Controls) in H.
SpdES Gan Hertz. z
Frg2
Observer
Gain
Sets the percentage of
Modulation h 50.0
434 | Rae modulation allowed for to |1000%| No |No|[No| No [ No| A | 5B9H
P-gain on the low-speed side
f the Ob P | 100.0%
SpdEst Gain | © the Observer (Pl Controls).
Rate
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Name Control Methods
i Change Open Open
Parameter it Setting | Factory " VIf p p MODBUS
ber | pisplay | CSSTPION | mange | Somws | | wn || | | 8 | et
1 2
U1-48 Gain | Setting this parameter to a
Reduction low value can improve
Coefficient operation when acceleration
during low speeds or 0.50
n4-35 . to 1 No No [ No| No | No A 5BAH
regeneration needsto be
U1-48 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 valueif thetorquevalueis
Frequency relatively high compared to 50
n4-39 the actual load that has been to 90% No No [ No| No | No A 5BEH
Flux Ll set. Used during low speed 150%
@LowFrq operation. (The magnitude of
therated flux level as 100% )
Current Reduce this setting if the
Stability motor oscillates when
Coefficient at | stopped with torquereference | 0.01
n4-40 | Low Speed a zero. Do not adjust this to 0.5 No No [ No| No | No A 5BFH
setting morethanis 1.00
| Stabilize | necessary, verify the results
Gain as changes are made.
Speed Adjust this parameter to
Estimation improve accuracy of speed
Compensaion | estimation under these
Gain conditions.
1. Drive in torque control
mode.
2. Speed control is set to
d5-07.
3. Set b1-10=0
4. Make the followin
adjustment: ° 0.00
n4-43 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 referenceis
set to zero).




User Parameter Tables

BFeed Forward: n5
User parameters for the feed forward control are shown in the following table.

Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; Vi p p MODBUS
. Description 2 during L ;
Numb: R Sett| 2 . oop | Flux | Loop R t
umber DlSplay ange etting 0 n \V/: V;“Gh Vector | Vector egister
1 2
Feed Forward
Control Selects the feed forward
g Selection controls. 0
n5-01 0: Disabled Oorl 1 No No | No | No A A 5BOH
Feedfoward 1: Enabled
Sel
Mator Sets the time required to
Acceleration | accelerate the motor at the 0.000
n5-02 Time rated torque (T100) to the to 0.178s No No | No | No A A 5B1H
rated speed (Nr). 10,000 *2
Motor Accel | 3 (GO"2) /4 :
Time P: Motor rated output
Feedfoward | Setsthe proportional gain for
Gain feed forward controls. 0.00
n5-03 Response to the speed to 1.0 No No | No | No A A 5B2H
Fegdfowar d | reference will increase asthe | 100.00
Gain setting of n5-03 isincreased.

* 1. Initia values differ based on the control mode (when operating in Vector Mode w/PG, the initial valueis set to zero (disabled), and in Vector 2 wo/PG
theinitial valueis 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: 01

User parameters for Digital Operator Displays are shown in the following table.

Name Control Methods
i Change Open Open
Parameter i Setting | Factory ; Vi p p MODBUS
e | Diplay | PSSO e | seung | oD, | un || 08 | ) Lop | e
1 2
USelser ?/IOI‘IIIOI’ Selects which monitor will be
01-01 TN |displayedintheoperation | )0 | g Yes |A| Al A | A] A 500H
User Monitor | Menu upon power-up when
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 lto4 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
1 % (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 digitsfrom 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 0.00to 12.34
(12.34 = Fmax).




User Parameter Tables

Name Control Methods
: Change Open Open
Parameter i Setting | Factory " V/f p p MODBUS
. Description : during L = L :
N b R Setti < . oop ux 0oop R \(
umber Display ange etting Operation | V/f \,;lg, veid e egister
1 2
Setting unit
for frequency | Setsthe setting units related
parameters to V/F pattern frequency
elated parameters
0l-04 |rélatedtoV/F| ! 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" isthe lightest 0to5 3 Yes Al A A A A 504H
contrast and a setting of "5"
LCD Contrast | s the darkest contrast.
EMulti-function Selections: 02
User parameters for Digital Operator key functions are shown in the following table.
Name Control Methods
i Change Open Open
Parameter g Setting | Factory ; Vi p p MODBUS
. Description ; during | Loop | Flux | Loo i
Number Display Range | Setting Overation | V/f V;“Gh Vectgr ’ Vectgr Register
1 2
Local/
RemoteKey | Determinesif the Digital
Eunction Operator Local/Remote key
02-01 | Selection isfunctional. Otol 1 No Al A A A A 505H
0: Disabled
Local/ 1: Enabled
Remote Key
STOP Key Determinesif the STOP key
Function on the Digital Operator will
Selection stop the Drive when Driveis
02-02 operating from external otol | 1 No |A|lA| 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
initialization. A1-03 now
02-03 allows selecting <1110> for 0to2 0 No A A A A A 507H
User Defaults | User initialization and
returns 02-03 to zero.
2: Clear All - Clearsthe
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 it Setting | Factory " VIf p p MODBUS
Number |  Display Description Range | Setting Oﬁ‘”‘f:‘;?m Vi V,gig b:ggr \Z;ér b:ggr 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
02-04 number. CIMR-F7UXXX. 1 otorr| o0 | No | A | A | A | A | A | s08H
Drive Model | This parameter only needsto
# be set when installing a new
control board. Do not change
for any other reason. Refer to
Table B.1.
Frequency Determinesif 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.
02-05 1: Enabled - DatalEnter key is Otol 0 No A A A A A 509H
not required. The frequency
Operator referenceis adjusted by the
M.O.P. up and down arrow keyson
the Digital Operator
without having to press the
data/enter key.
Operation Determinesif the Drive will
Selection stop when the Digital
when Digital | Operator isremoved whenin
Operator is LOCAL mode or b1-02=0.
Disconnected | 0: Disabled - The Drive will
02-06 not stop when the Digital | Oto1 0 No Al A A A A 50AH
Operator isremoved.
Oper 1: Enabled - The Drive will
Detection fault (OPR) and coast to
stop when the Digital
Operator isremoved.
Cumulative
Operation Setstheinitial value of the 0
02-07 | TIMeSetting | o ansed operation timer to Ohr No AlA]| A A A 50BH
Elapsed Time U1-13. 65535
Set
Cumulative Sets how timeis
Operation accumulated for the elapsed
Time operation timer U1-13.
Selection 0: Power-On Time - Time
02-08 accumulates when the Otol 0 No Al A A A A 50CH
Driveis powered.
Elapsed Time | 1: Running Time - Time
Run accumulates only when
the Driveisrunning.
Cumulative
Cooling Fan
Operation Setstheinitia value of the 0
02-10 | Time Setting heatsink fan operation time to Ohr No Al A A A A 50EH
monitor U1-40. 65535
Fan ON Time
Set




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter it Setting | Factory " VI p p MODBUS
. Description 5 during L Fl L ;
Number Range | Settin : i 00p ux | Loop | Register
Display 9 9 | Operation | V/f vgl(t? Vector | Vector | Vector 9
1 2
Fault Trace/ Clears the fault memory
Fault History | contained inthe U2 and U3
Clear monitors.
02-12 | Function 0: Disabled - no effect Otol 0 No Al A A A A 510H
1: Enabled - resets U2 and
Fault 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 | O: Disabled - no change
02-14 1- Enabled - Resats U1-29 to Otol 0 No Al A A A A 512H
kWH zero and returns 02-14 to
MonitorClear zero.
*  Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
B Copy Function: 03
User parameters for the copy function are shown in the following table.
Name Control Methods
; Change Open Open
Parameter ot Setting | Factory : V/f pe p MODBUS
. Description : during L Flux | L .
Numb R Sett : ; 0op ux | Loop Regist
umber Display ange etting Operaton | V/f ‘gItGh Vo i s egister
1 2
Copy This parameter controls the
Function copying of parametersto and
Selection from the Digital Operator.
0: COPY SELECT (no
function)
1: INV --> OP READ - All 5
parameters are copied e
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 A A A A A 515H
Copy Parameter settingsin 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.
Copy Enables and disables the
Allowed Digital Operator copy
Selection functions.
03-02 0: Disebled - No Digital otol | © No |A|A| A]|A]|aA 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
i Change Open Open
Parameter i Setting | Factory ; Vi p p MODBUS
. Description . during L Flux | L _
Numb R Setti : : 0op ux 0op R 1
umber DISpIay ange etting Operanon VI V;ItGh Vector | Vector egister
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 | Selectsthe Auto-Tuning
Mode mode.
Selection 0: Rotational Auto-Tuning
(A1-02=2o0r 3)
1: Stationary Auto-Tuning
(A1-02=20r3)
0 2: Terminal resistance only, 0to2 0 0
T1-01 (stationary) Auto-Tuning o 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). “®
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 given ih HOrsepower, to ' No |Yes|Yes| Yes | Yes | Yes | 702H
Mtr Rated power in kW can be 650.00 kw
Power calculated using the '
following formula:
KW = Hp X 0.746
Motor Rated 0
T1.03 | Voltage Setsthemotor rated voltage | to | 2000V | o | No | No | Yes | Yes | Yes | 708H
inVolts (V). 255.0 *2
Rated Voltage %
Motor Rated 0.32
T1-04 Current Setsthe motor rated currentin to 190A No | ves!| ves!| Yes | Yes | Ves 704H
Amperes (A). 6.40 *3
Rated Current x4
Motor Base 0
Frequency
T1-05 Setsthebasefrequency of the | to | 60.00H | | N | No | Yes | Yes | Yes | 70H
Rated motor in Hertz (Hz). 400.0 z
Frequency *5
Number of
Motor Poles
T1-06 Setsthe number of motor | 21048 | jes| No | No | No | Yes | Yes | Yes | 706H
Number of | Poles. poles
Poles




User Parameter Tables

Name Control Methods
. Change O O
Parameter P Setting | Factory ; Vi pen pen | MODBUS
Description Range | Setting e vif | with | LOOP | Flux | Loop |  Register

Number i i
Display Operation G | Vector | Vector | Vector

1 2
Motor Base | gets the base speed of the 0 1750
Speed . .
T1-07 motor in revolutions per to min-L No No | No | Yes | Yes | Yes 707H
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/ | peing used without any 60000
Rev multiplication factor.

. 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.

*
O WNPE
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€ U: Monitor Parameters
The following settings are made with the monitor parameters (U parameters): Setting parameters for monitoring in

drive mode.

B Status Monitor Parameters: Ul

The parameters used for monitoring status are listed in the following table.

Name . Control Methods
o Output Signal Level Min Soen | SRS
arameter fae i i i . VIf
Number | Display Description During Multi-Function Unit | v | with | LooP | Flux | Loop | Register
Analog Output G | Vector | Vector | Vector
1 2
Frequency Frequency reference
Reference (speed command) monitor
when in REMOTE mode, . .
U1-01 frequency reference (speed | 0V Maximum Frequency | Q.01 1 | o | A 1 A | A 40H
Frequency | comman ) seting location (possiblefor -10V thru +10V) | Hz
Ref when in local mode or
b1-01=0*
Output )
) Frequency . 10V: Maximum Freguency 0.01
U1-02 Output frequency. (possible for -10V thru +10v) | Hz Al A A A A 41H
Output Freq
Output
Current 10V: Drive Reted Output Current
U1-03 Output current (output of absolutevalueof | 0.1A | A | A A A A 42H
Output 0V thru +10V possible)
Current
Control Control method set in
Method A1-02.
0 = V/F without PG
uU1-04 1=V/Fwith 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 . ;
U1-05 Motor speed feedback* | -0V Maximum Frequency - | 001 | il A 1 o | A | A 44H
Motor Speed (possible for -10V thru +10V) | Hz
Output
Voltage .
U1-06 Output voltage 10V: AC200V (AC400V) 01V | A | A A A A 45H
Output (output of OV thru +10V)
Voltage
DC bus
Voltage .
uU1-07 DC Bus Voltage 10v: DCA00V (DCBOOV) 1V | A | A A A A 46H
DC Bus (output of OV thru +10V)
Voltage
S(;“PUt 10V: Drive Capacity in kW
wer i oafi
U1-08 Output power (Largest ApplicationMotor | 0.1\ o f A | A | A 47H
Output Capacity) kw
KWatts (possible for -10V thru +10V)
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Name . Control Methods
o Output Signal Level Min Gpen Sren] MODBUS
arameter T F A i . VI
Number | Display Description During Multi-Function Unit | v | with | LooP | Flux | Loop | Register
Analog Output bG | Vector | Vector | Vector
1 2
Torque
Reference .
U1-09 Torque reference 10V: Motor Rated Torque | 100 |\ No [ No | A | A | A 48H
Torque (possible for -10V thru +10V)
Reference
* Theunit is set in 01-03 (frequency units of reference setting and monitor).
Name . Control Methods
o Output Signal Level vi Gpen Sren] MODBUS
arameter L i A F in. VI
Number | Display Description During Multi-Function Unit | v | with | LOOP | Flux | Loop | Register
Analog Output g | Vector | Vector | Vector
1 2
Input Input terminal status.
Termina | 1.10= 00000000
Status =1: FWD command
t(SUis ON.
1: REV command
(S2)is ON.
1: Multi input 1
(S3)is ON.
1: Multi input 2 .
U1-10 (S4)is ON. No output possible. - Al A A A A 49H
Input Term L——1: Multi input 3
Sis (S5)is ON.
t———1: Multi input 4
(S6) is ON.
1: Multi input 5
(S7)is ON.
1:Multi input 6
(S8) is ON.
Output Output terminal status.
Terminal
Status U= oooomn 5
T - Multi-function
contact output 1 I—
(M1-M2) is ON.
1: Multi-funtion
UL-11 C(‘;nggﬁp”m No output possible. SlAalAl Al Al A 4AH
?“‘p“; 1: Multi-untion
ermSts contact output 3
(P2)is ON.
——Not used (always 0).
———1: Error output
(MA/AB-MC}) is ON.
Drive Input terminal status..
Operation | y¢.49= 00000000
Status =1:Run
1: Zero speed
1: Reverse
1: Reset signal
U112 input No output possible. -|lAlA|l A A]|A 4BH
1: Speed agree
Int Ctl Sts1 1: Inverter
ready
———1: Minor fault
1: Major fault
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Name

Output Signal Level

Control Methods

Parameter o : . : Min. vif | Open Open |  MODBUS
Number | Display Description During Multi-Function Unit | v | with | LOOP | Flux | Loop | Register
Analog Output bG | Vector | Vector | Vector
1 2
Cumulative
Operation ]
u1-13 | Time Total operating or power-on |\, oyt possible. Ylalalalala 4cH
time of the Drive. hr
Elapsed
Time
Software o )
UL-14 |Number |LastSdgitsoftheDrives |, o possile, -lAalAalAa]lA]|aA 4DH
software number.
FLASH ID
Terminal
A1l Input
) Voltage Input voltage on Terminal A1, | 10V: 100% (wheninputis10V) | 0.1
UL-15 as a percentage of +10Vdc. (possiblefor -10V thru +10V) % Al A A A A 4EH
Term Al
Level
Terminal
A2 Input Di ;
splays the input current (or . . .
U116 |Voltage | yoitage) on Terminal A2, asa | OV J00% (Wheninputis10V) | 0.1 | o | A | A 4FH
(possiblefor -10V thru +10V) %
Term A2 percentage of +10Vdc.
Level
Terminal
A3 Input ] ] ]
) Voltage Input voltage on Terminal A3, | 10V: 100% (wheninputis10V) | 0.1
u-17 as a percentage of +10Vdc. (possiblefor -10V thru +10V) % ALA A A A 050H
Term 16
Level
Motor
Secondary 10V: Motor Rated Secondar
. : y
unan G (9 | Coretiens sty e | Sialalala]a] s
Mot SEC P d - (possiblefor -10V thru +10V)
Current
Motor
Excitation 10V: Motor Rated Secondary
) Current (Id) Current being used by the Current 0.1
U1-19 motor for excitation (1d). (possible for -10V thru % No | No | A A A 52H
Mot EXC +10V)
Current
Output
Frequency | Frequency reference (speed )
U120 |After Soft | command) after the accel and 10v: Maximum Frequency | 0.0 |1\ o A A 53H
Start decel ramps and S-curve. (possiblefor -10V thru+10V) | 1Hz
SFS Output
ASR Input | Input error to the speed control
100p (ASR). 10V: Maximum Frequen 0.0
U121 The maximum output betor 1oV heq 1of/y 1p | No| A No | A | A 54H
ASRInput | frequency E1-04 corresponds (possiblefor -10V thu +10V) °
to 100%.
ASR
output Output from the speed control 10V: Motor Rated Secondary
) loop (ASR). 0.0
U1-22 Current o | NO| A No A A 55H
ASR The motor rated secondary . ) 1%
o (possiblefor -10V thru +10V)
Output current corresponds to 100%.




User Parameter Tables

Name . Control Methods
o Output Signal Level vi Gpen Sren] MODBUS
arameter L i A F in. VI
Number | Display Description During Multi-Function Unit | v | with | LOOP | Flux | Loop | Register
Analog Output g | Vector | Vector | Vector
1 2
Pl
Feedback
) Vvaue Feedback signal level when 10V: Maximum Frequency | 0.0
ul-24 PID control is used. (possiblefor -10V thru +10V) | 1% ALA A A A 57H
PID
Feedback
DI-16H2 Reference value from aDI-
Input Status | 16H2 Digital Reference Card.
U1-25 The value will be displayedin | No output possible. - A | A A A A 58H
DI-16 binary or BCD depending on
Reference | yser constant F3-01.
Output
Voltage
Reference | Internal voltage reference for .
10V: AC200V (AC400) 0.1
U1-26 | (vq) (r;r;c;]tt% Isecondary current (possible for -10V thru +10v) | V No | No| A A A 59H
Voltage Ref
(Va)
Output
Voltage
Reference | Internal voltage reference for .
L 10V: AC200V (AC400) 0.1
u1-27 (Vd) motor excitation current (possiblefor 10V thru +10v) | Vv No [ No| A A A 5AH
control.
Voltage Ref
(vd)
CPU
U1-2g |Number | Control board hardware No output possible. -lalalalala 5BH
revision.
CPUID
kWh 01 S
UL-29 | 1wh Lower | Accumulated kilowett-hours. | No output possible. KW| A | A A A A 5CH
4dig H
MWh
. M
U1-30 |kwh Upper Accumulated megawatt-hours. | No output possible. WH Al A A A A 5DH
5dig
ACR
Output of G | cyrrent control output value
Axis 10V: 100% 0.1
U1-32 for the motor secondary . No | No| A A A 5FH
(possiblefor -10V thru +10V) | %
ACR(C]) current.
Output
ACR
Output of d
Axis Current control ogtp_ut value 10V: 100% 01
U1-33 for the motor excitation . No | No| A A A 60H
(possiblefor -10V thru +10V) | %
ACR(d) current.
Output
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Name

Output Signal Level

Control Methods

Parameter o : . : Min. vif | Open Open |  MODBUS
Number | Display Description During Multi-Function Unit | v | with | LOOP | Flux | Loop | Register
Analog Output pG | Vector | Vector | Vector
1 2
First
Parameter
Causing an | parameter number causing an
Ul-34 | ope "OPE" fault. - A | A A A A 61H
OPE
Detected No output possible.
Zero Servo
Pulse Count | Number of PG pulsestimes 4
U1-35 for the movement range when 1 |No|No| No | A | No 62H
Zero Servo | stopped at zero servo.
Pulse
PID Input | Input error to the PID . .
U1-36 regulator (PID Setpoint - PID | 20V° .'Z:a?'m“’g Fr;'q“e”%y 00l A lAal A |AalaA 63H
PID Input | Feedback). (possiblefor -10V thru +10V) | 1%
PID Output | Output of the PID regulator as . .
U1-37 a percentage of maximum ?OV' l\kfllZ?IoTuln(;\f ;ﬁﬁﬂ%{/) ;?o? A A A A A 64H
PID Qutput | frequency (E1-04). poss 0
PID
Setpoint Setpoi
B point of the PID regulator . . 0.0
U1-38 — (PID reference + PID bias). 10V: Maximum Freguency 1% A A A A A 65H
Setpoint
Modbus Modbus serial communication
Communi- | error codes.
Cation ErTor |4 45= 00000000
Code t1: CRC error
1: Data length error
Not used (always 0).
U1-39 1: Parity No output possible. -|A|A]l A | A]|A 66H
error
Transmit 1: Overrun
Err error
1: Framing
error
—1: Timeout
Not used (always 0).
Heatsink
Cooling
Fan
Operation | 1ot operating time of the . 1
U1-40 |Time heatsink cooling fan. No output possible. hr Al A A A A 68H
FAN
Elapsed
Time
Motor Flux
Calculation ]
u1-42 | Values ?I"uc)’(”'tors the calculated MOtor | 15\/: Monitor rated flux. ?J/ol No|No| No | No | A 69H
Mot Flux
EST
Motor Flux
Current )
Compensa- Shows 100% when the motor 10V: Motor Rated Secondary
- rated secondary current 0.1
U1-43 |tion ) Current No | No | No | No A 6AH
monitor for motor flux current %
L ) (OV to +10V)
Id Comp compensation is active.
Value




User Parameter Tables

Name . Control Methods
Output Signal Level ) Gpen Gpen
Farameter —_ Description During Multi-Function | " i |t | Loop | Fiux | Loop “ﬁggDEtﬁrs
1Splay Analog Output v V;'(t; Vector | Vector | Vector
1 2
ASR
Output Output from the speed control
without loop (ASR) beforethe ASR | 10V: Motor Rated Secondary | ¢
U1-44 | Filter primary delay filter (C5-06). | Current 1% No | No | No A A 6BH
ASR 100% is displayed for rated (OV to £10V)
Output w secondary current of the
- motor.
Fil
Feed
Forward
Control Output from fe_ed f_orward 10V: Motor Rated Secondary
control. 100% is displayed for 0.0
U1-45 Output rated secondary current of the Current 1% No | No | No A A 6CH
Y (OV to£10V)
FF Cout motor.
Output
CF Fault Displays the code for a CF
Error Code fault:
00: No deceleration for 3sec
after reaching the stop
frequency.
01: Flux estimation fault.
02: Start status error. Setting Range
U1-50 04: Observer gain adjustment h 9 g - | No| No| No | No A 71H
CF Error error. (Ot ru FFFFFH)
Code 08: Regeneration error at low
Speeds.
10: Zero Speed error.
20: Rotational Direction Limit
error.
80: Vector control status error
5
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B Fault 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

\i

\ii
with
PG

Open

Loop

Vector
1

Flux
Vector

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.

uU2-03

Frequency
Reference at
Previous
Fault

Frequency
Ref

Givesthe 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
Hz

82H

0.01
Hz

83H

01A

84H

0.01
Hz

No

85H

01V

86H

1v

87H

0.1
kw

88H




User Parameter Tables

Name Output Signal Control Methods
Level During Min. vy | open Open | MODBUS
Multi-Function | Unit | v | witn | SO0 | FIUX | LOOP | Register

Vector | Vector | Vector
Analog Output PG| 2

Parameter

Number | Display Description

Torque
Reference at

Previous

U210 | Eault Givesthe torque reference at the

0,
most recent fault. 01% | No |No| A | No | A 89H

Torque
Reference

Input
Terminal

Status at
U2-11 | Previous Showstheinput terminal status at

Eault the most recent faullt. i ALALAALA 8AH

Input Term
Sts

Output
Terminal

Status at
U2-12 | Previous Gives the output terminal status

Failt at the most recent fault. No output possible. - Al A A A A 8BH

Output Term
Sts

Drive
Operation
Status at

U2-13 | Previous Displays the Drive Operation Ala A A A

Fault Status at the most recent fault. 8CH

Inverter
Status 5

Cumulative e
Operation

Timeat
U2-14 | previous
Fault

Gives the cumulative operation 1

time at the previous fault. hr ATA A A A 8DH

Elapsed time

Note Thefollowing errors are not included in the error trace: CPF00, 01, 02, 03, UV1, and UV 2.
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5-94

EFault History: U3

User parameters for the error log are shown in the following table.

Name . Control Methods
o o Output Signal Level i Spen Sren] MODBUS
arameter . ; i : in. \V/ii
Number Display Description During Multi-Function Unit | v | with | LOOP | Flux | Loop | Register
Analog Output b | Vector | Vector | Vector
1 2
Most Recent
us-o1 | Fault Shows the most recent fault. - A|lA| A | A|A 90H
Last Fault
2nd Most
Recent Fault
U3-02 Shows the second most ) Al A A A A 91H
Fault recent fault.
Message 2
3rd Most
Recent Fault | ghows the third most recent
U3-03 - lAlA]l A ]| A]A 92H
Fault fault.
Message 3
4th Most
Recent Fault
U3-04 Shows the fourth most ) Al A A A A 93H
Fault recent fault.
Message 4
Cumulative
Operation Gives the cumulative 1
U3-05 | lmeaMost | gheration time at the most v lALA A A]A 94H
Recent Fault | recent fauilt.
Elapsed Time 1
Cumulative
Operation )
Timeat 2nd | Gives the cumulative No output possible. 1
U3-06 | Most Recent | operationtimeat the second hr A A A A A 95H
Fault most recent fault.
Elgpsed Time 2
Cumulative
Operation
Timeat3rd | Givesthe cumulative 1
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
Timeat 4th | Givesthe cumulative 1 97H
U3-08 | Most Recent | Operation time at the fourth hr A A A A A
Fault most recent fault.
Elapsed Time4
5th Most
Recent Fault ;
U3-09 Shows the fifth most recent ) Al A A A A 804H
Fault fault.
Message 5
6th Most ]
U3-10 | Recent Faut 2huc|J¥vstheS|xth most recent ) Al A A A A 805H
FautMessage6 -




User Parameter Tables

Name . Control Methods
o Output Signal Level vi Gpen Sren] MODBUS
arameter Fae F A i in. VI
Number Display Description During Multi-Function Unit | v | with | LoOP | Flux | Loop | Register
Analog Output pG | Vector | Vector | Vector
1 2

7th Most

U3-11 | Recent Faut Shows the seventh most ) Al A A A A 806H

recent fault.

FaultMessege 7
8th Most )

U3-12 | Recent Faut Shows the eighth most ) Al A A A A 807H

recent fault.

FautMessege8
9th Most )

U3-13 | Recent Faut i:ucl)\t/vsthe ninth most recent ) Al A A A A 808H
FautMessage9
10th Most

U3-14 | Recent Fauit i:ucl)\t/vsthe tenth most recent ) Al A A A A 809H
FautMessge10
Cumulative
Operation
Timeat 5th | Givesthe cumulative 1

U3-15 | Most Recent | operation time at the fifth hr A A A A A 80EH
Eault most recent fault.
Elgpsed Time5
Cumulative
Operation
Timeat 6th | Givesthe cumulative 1

U3-16 | Most Recent | operation time at the sixth hr A A A A A 80FH
Eault most recent fault.
Elapsed Time6 No output possible.
Cumulative 5
Operation I
Timeat 7th Givesthe cumulative 1

U3-17 | Most Recent | operation time at the hr A A A A A 810H
Eault seventh most recent fault.
Elgpsed Time 7
Cumulative
Operation
Timeat 8th Givesthe cumulative 1

U3-18 | Most Recent | operation time at the eighth hr A A A A A 811H
Eault most recent fault.
Elgpsed Time 8
Cumulative
Operation
Timeat 9th Givesthe cumulative 1

U3-19 | Most Recent | operation time at the ninth hr A A A A A 812H
Eault most recent fault.
Elgpsed Time 9
Cumulative
Operation
Timeat 10th | Givesthe cumulative 1

U3-20 | Most Recent | operation time at the tenth hr A A A A A 813H
Eault most recent fault.
Hepsad Time10

Note Thefollowing errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV 2.
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€ 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
. . Open Open
Farameer . Setting Range | Unit | vr | vitwitn | Loop | Flux | Loo
Number Dlsplay p p
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 0.0t0 10.0 0.1 - - 0.7 10 0.7
Energy Save Gain
Energy Saving Control Filter Time
bg-03 | Constant 0.0t010.00 0.01s - - 050 | 001 | 050
Energy Save FT
Slip Compensation Gain
C3-01 0.0to25 0.1 0.0 - 10 1.0 10
Slip Comp Gain
Slip Compensation Primary Delay Time
C3-02 0 to 10000 1ms 2000 - 200 - -
Slip Comp Time
Torque Compensation Primary Delay
c4-02 | Time 0 to 10000 1ms 200 200 20 - -
Torg Comp Time
ASR Proportional Gain 1
C5-01 0.00 to 300.00 0.01 - 0.20 - 20.00 | 10.00
ASRPGan1l
ASR Integral Time 1
C5-02 0.000to0 10.000 | 0.001sec - 0.200 - 0.500 | 0.500
ASRI| Time1l
ASR Proportional Gain 2
C5-03 0.00 to 300.00 0.01 - 0.02 - 20.00 | 10.00
ASRPGain2
ASR Integral Time 2
C5-04 0.000t0 10.000 | 0.001sec - 0.050 - 0.500 | 0.500
ASR I Time2
ASR Primary Delay Time Constant
C5-06 0.000 to 0.500 0.001 - - - 0.004 | 0.010
ASR Delay Time
Torque Reference Delay Time
ds-02 0to 1000 1ms - - - 0 10
Torq Ref Filter
. Maximum Output Frequency
e 0.010400.0 01Hz | 800 | 800 1 450 | 600 | 600
a Max Frequency 8 8
. Maximum Output Voltage
EL-05 0.010 255.0 oav | 2000 1 2000 | 5000 | 2000 | 2000
E3-03 | Max Voltage 3 3
N Base Frequency
EL-06 0.010400.0 0aHz | 800 | 800 1 4550 | 600 | 600
E3-04 | Base Frequency 3 E




User Parameter Tables

Name Factory Setting
P f . . Open Open
Ty , Setting Range | Unit | v | vifwith | Loop | Flux | Loop
Number Dlsplay
Control PG Vector | Vector | Vector
1 2
. Mid Output Frequency A
EL-07 0.0t0 400.0 oaHz | 39 | 30 | 30 | 00 | 00
E3-05 | Mid Frequency A 3 8
- Mid Output Voltage A *2
cLon Meoue Vg odezs | oav | 50| 50 | wo | oo | oo
-06 | Mid Voltage A (0.0t0510.0)
. Minimum Output Freguency
E; 83 0.0t0 400.0 oaHz | 15 | 15 1 o5 | 00 | 03
g Min Fregquency 3 8
. Minimum Output Voltage *2
=¥ Pl ooz | oav | 20| %0 | 20 | 0o | 19
- Min Voltage (0.0105100)
Overspeed Detection Delay Time
F1-09 0.0t02.0 0.1s - 1.0 - 0.0 0.0
PG Overspd Time
Feed Forward Control Selection
n5-01 0,1 1 - - - 0 1
Feedfoward Sel

* 1. The settingswill be 0.05 (Flux vector)/2.00 (Open-loop vector) for drives of 55kW or larger.

* 2. The settings shown are for 208-240Vac Drives. The values will double for 380-480Vac Drives.
* 3. Settings vary as shown in the following tables depending on the Drive capacity and E1-03.

* 4. The setting range is 0 to 66.0 for open-loop vector control 2.
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m208-240Vac and 380-480Vac Drives of 0.4 to 1.5 kW

Table 5.1 V/F Pattern for Drive Capacities G7U20P4 - 21P5 for 208-240V Class

Parameter

No Name Unit Factory Setting
E1-03 | V/F Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 | M Output Hz 500 | 600 | 600 | 720 | 500 | 500 | 600 | 60.0
Freguency
E1-05 | Max. Output Voltage v 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300
E1-06 | BaseFrequency Hz 500 | 600 | 500 | 600 | 500 | 500 | 600 | 60.0
E1-o7 | Mid Output v 25 | 30 | 30 | 30 | 250 | 250 | 300 | 300
Frequency
E1-08 | Mid. Output Voltage v 172 | 172 | 172 | 172 | 402 | 575 | 402 | 575
E100 | Min Output Hz 13 15 15 15 | 13 | 13 | 15 | 15
Freguency
E1-10 | Min. Output Voltage v 103 | 103 | 103 | 103 | 92 | 103 | 92 | 103
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)
W208-240Vac and 380-480Vac Drives of 0.4 to 1.5 kW
Table 5.3 V/F Pattern for Drive Capacity G7U20P4 - 21P5 for 208-240V Class (continued)
Parzr:; eter Name Unit Factory Setting
. F&
E1-03 | V/F Pattern Selection — 8 9 A B c D E s
E104 | Max Output Hz 500 | 500 | 600 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0
Freguency
E1-05 | Max. Output Voltage v 2300 | 2300 | 2300 | 2300 | 2300 | 230.0 | 2300 | 230.0
E1-06 | BaseFrequency Hz 500 | 500 | 600 | 600 | 600 | 60.0 | 60.0 | 60.0
E1-o7 | Mid Output v 25 | 25 | 30 | 30 | 30 | 30 | 30 | 30
Freguency
E1-08 | Mid. Output Voltage v 218 | 276 | 218 | 276 | 172 | 172 | 172 | 172
E1-09 | Min Output Hz 13 | 13 | 15 | 15 | 15 | 15 | 15 | 15
Frequency
E1-10 | Min. Output Voltage v 126 | 149 | 126 | 172 | 103 | 103 | 103 | 103

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 380-480Vac Drives of 2.2 to 45 kW

Table 5.4 V/F Pattern for Drive Capacity G7U22P2 - 2045 for 208-240V Class

Parﬁ: 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 \Y, 25 3.0 3.0 3.0 25.0 25.0 30.0 | 30.0
E1-08 Mid. Output Voltage \Y, 16.1 16.1 16.1 16.1 40.2 575 402 | 575
E1-09 Min. Output Frequency Hz 13 15 15 15 13 13 15 15
E1-10 Min. Output Voltage \Y, 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 208-240V Class (continued)
Parameter Name Unit Factory Setting
No. 5
_ e —
E1-03 V/F Pattern Selection — 8 9 A B C D E FE
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 Fregquency \Y, 25 25 3.0 3.0 30 3.0 3.0 30
E1-08 Mid. Output Voltage \Y 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 13 13 15 15 15 15 15 15
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=0or 1)
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W208-240Vac Drives of 55 to 110 kW and 380-480Vac Drives of 55 to 300 kW

Table 5.5 V/F Pattern for Drive Capacity G7U2055 and higher for 208-240V Class

Parsrg eter Name Unit Factory Setting
V/F Pattern
SECI - 0 1 2 3 4 5 6 7
E1.04 | Max Output Hz | 500 60.0 60.0 72.0 50.0 500 | 600 | 600
Frequency
E1.05 | Max- Output V | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300
Voltage
E106 | Max. Voltage Hz | 500 60.0 50.0 60.0 50.0 500 | 600 | 600
Frequency
E1-07 | Mid Output v 25 3.0 3.0 3.0 250 | 250 | 300 | 300
Freguency
108 | Mid Output v | 138 | 138 | 138 | 138 | 402 | 575 | 402 | 575
Voltage
E1-09 | Min Output Hz 13 15 15 15 13 13 15 15
Frequency
E1-10 | Min. Output Y, 6.9 6.9 6.9 6.9 57 6.9 57 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)
Table 5.5 V/F Pattern for Drive Capacity G7U2055 and higher for 208-240V Class (continued)
Parzr: eter Name Unit Factory Setting
V/F Pattern
EL03 | Sonron - 8 9 A B C D E F& FF
E104 | Max- Output Hz | 500 500 | 600 | 600 | 900 | 1200 | 180.0 60.0
Freguency
Max. Output
E1-05 V | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300
Voltage
E1-06 | Base Frequency Hz | 500 500 | 600 | 600 | 60.0 60.0 60.0 60.0
E107 | Mid. Output Vv 25 25 30 30 30 30 3.0 30
Freguency
E108 | Mid Output Vv 17.2 230 | 172 | 230 | 138 13.8 138 13.8
Voltage
E1.09 | Min Output Hz | 1.3 13 15 15 15 15 15 15
Freguency
E1-10 | Min. Output Vv 8.0 103 | 80 | 126 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)
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Table 5.6 lists the factory settings of V/F patterns when open loop vector or flux vector control method is selected
(A1-02=2o0r 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 Freguency \% 30 0.0
E1-08 Mid. Output Voltage \Y, 12.6 0.0
E1-09 Min. Output Frequency Hz 05 0.0
E1-10 Min. Output Voltage \% 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 f)
Mid Voltage B E1-12
5
I
Base Voltage E1-13
Mid Voltage A E1-08
Min Voltage E1-10
Eloo ELO7EL06 Erii EL0a®  Frequency

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 istrue: 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.

W208-240Vac Drives

Parameter 4 -
Number Name Unit Factory Setting
- Drive Capacity kw | 0.4 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/glel:gy Saving Coefficient || o500 | 22370 | 16040 | 15680 | 12290 | 9475 | 7269 | 70.44 | 6313
C6-02 *Cl"’“ rier Frequency Selection | _ 6 6 6 6 6 6 6 6 6
Carrier Frequency Selection
C6-11 2 - 3 3 3 3 3 3 3 3 3
for Open Loop Vector 2
) Carrler_frgquency 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 .
(E4-02) Motor Rated Slip Hz 2.90 2.50 2.60 2.90 2.73 1.50 1.30 1.70 1.60
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
E2-05 | Motor Line-to-Line
(E4-05) | Resistance Q 9842 | 5156 | 1.997 | 1.601 | 0.771 | 0.399 | 0.288 | 0.230 | 0.138
E2-06
(E4-06) Motor Leakage Inductance | % 182 13.8 185 18.4 19.6 18.2 155 195 17.2
Ep-p | MotorironLossforTorque |\, | 4y 26 53 77 | m2 | 172 | 262 | 245 | 272
Compensation
Lo.gp | Momentary Power Loss s| 01| 02| 03| 05| 10| 10| 10| 20 | 20
Ride-thru Time
Lo.gz | Momentary Power Loss s | 02| 03| 04 | 05| 06 | 07 | 08 | 09 | 10
Minimum Base Block 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 0.6
Time
L8-02 |Overheat Alarm Level °C 95 95 100 95 95 95 95 90 100
n5-02 Motor Acceleration Time 5 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 | 185 22 30 37 45 55 75 90 110
02-04 kVA selection - 9 A B C D E F 10 11
g Energy Saving Control ) )
b8-03 Filter Time Constant S 0.50 (Open-loop vector control) 2.00 (Open-loop vector control)
b8-04 \E/glel;gy Saving Coefficient | | 5757 | 5179 | 4627 | 3816 | 3578 | 31.35 | 2310 | 2065 | 1812
C6-02 *Clarrier Frequency Selection | 6 4 4 4 4 4 4 1 1
Carrier Frequency Selection
C6-11 o - 3 3 3 3 3 3 3 1 1
for Open Loop Vector 2
Carrier frequency selection
- upper limit - 6 6 4 4 4 4 4 1 1
(Eigi) Motor Rated Current A 65.8 77.2 1050 | 131.0 | 160.0 | 190.0 | 260.0 | 260.0 | 260.0
(Eigg) Motor Rated Slip Hz 1.67 1.70 1.80 1.33 1.60 143 1.39 1.39 1.39
(Eigg) Motor No-Load Current A 15.7 185 219 38.2 44.0 45.6 720 720 72.0

E2-05 | Motor Line-to-Line

(E4-05) | Resistance Q | 0101 | 0.079 | 0.064 | 0.039 | 0.030 | 0.022 | 0.023 | 0.023 | 0.023

(Eigg) Motor Leakage Inductance | % | 201 | 195 | 208 | 188 | 202 | 205 | 200 | 200 | 200

Ep.qo |MotorlronLossforTorque |\ | 505 | 535 | 99 | 823 | ss2 | 960 | 1200 | 1200 | 1200
Compensation

Lo-02 |Momentary Power Loss s | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Ride-thru Time

5

Momentary Power Loss

L2-03 | oo e | S | 10 11 11 12 12 13 15 17 17 —
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 | 120 | 100 | 95 95

n5-02 | Motor Acceleration Time S 0317 | 0355 | 0323 | 0320 | 0.387 | 0.317 | 0.533 | 0.592 | 0.646

Note Attach aMomentary 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. Theinitia settingsfor 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. Theinitia settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.




W 380-480Vac Drives

Parameter : :
NUmber Name Unit Factory Setting
- Drive Capacity kW 0.4 | 075 | 15 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
g Energy Saving Control !
b8-03 Filter Time Constant s 0.50 (Open-loop vector control)
bg-04 | NSOy Sving - | 57640 | 447.40 | 33880 | 31360 | 24580 | 236.44 | 189,50 | 145.38 | 140.88 | 126.26
Coefficient Value
Carrier Frequency
C6-02 L xq - 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
) selection upper limit ) s 3 3 3 s 3 3 3 s 3
E2-01
(E4-01) Motor Rated Current A 1.00 1.60 3.10 4.20 7.00 7.00 9.80 | 13.30 | 19.9 26.5
E2-02 .
(E4-02) Motor Rated Slip Hz 2.90 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 2.30 2.30 2.60 4.00 5.6 7.6
E2-05 | Motor Line-to-Line O |38198|22459|10.100| 6.495 | 3.333 | 3333 | 1.505 | 1.152 | 0.922 | 0.550
(E4-05) | Resistance
E2-06 | Motor Leakage o
(E4-06) | Inductance % 18.2 14.3 18.3 18.7 193 19.3 18.2 155 19.6 17.2
E2-10 |Motor Iron Lossfor w | 14 | 26 | 53 | 77 | 130 | 130 | 193 | 263 | 385 | 440
Torque Compensation
Lo-gp |Momentary PowerLoss | o | 1 | 95 | 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 5 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 20 95 95
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 a _
Number Name Unit Factory Setting
- Drive Capacity kw | 185 22 30 37 45
02-04 kVA selection - 2A 2B 2C 2D 2E
g Energy Saving Control )
b8-03 Filter Time Constant S 0.50 (Open-loop vector control)
be-o4 | Enerdy Saving Coefficient | 1 1157, | 10358 | 9254 | 7632 | 7156
Value
C6-02 *Clarrier Frequency Selection R 3 3 3 3 3
Carrier Frequency Selection
C6-11 o - 3 3 3 3 3
for Open Loop Vector 2
Carrier frequency selection
) upper limit ) 3 3 3 3 3
E2-01
(E4-01) Motor Rated Current A 329 38.6 52.3 65.6 79.7
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 19.1 220

E2-05 | Motor Line-to-Line

(E4-05) | Resistance Q 0.403 | 0.316 | 0.269 | 0.155 | 0.122

E2-06
0,
(E4-06) Motor Leakage Inductance % 20.1 235 20.7 18.8 19.9
Epq0 |MoorironlossforTorque | | 558 | 55 | 750 | g25 | 1125
Compensation
Momentary Power Loss
L2-02 Ride-thru Time S 20 20 20 20 20
5
Momentary Power Loss
L2-03 Minimum Base Block Time | ° 10 11 11 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 0317 | 0355 | 0.323 | 0.320 | 0.387




Parameter

Number Name Unit Factory Setting
- Drive Capacity kw | 55 75 90 110 132 160
02-04 kVA selection - 2F 30 31 32 33 34
g Energy Saving Control ]
b8-03 Filter Time Constant S 2.00 (Open-loop vector control)
b8-04 \E/;Iel:gy Saving Coefficient | | &750 | 4620 | 3891 | 3623 | 3279 | 3013
ce-.02 | Carrier Frequency Selection | 5 5 E E 1 1

*1

Carrier Frequency Selection
C6-11 o - 2 2 1 1 1 1
for Open Loop Vector 2

) Camer_frgquency selection ) 50 50 30 30 20 20
upper limit

E2-01
(E4-01) Motor Rated Current A 95.0 130.0 | 156.0 | 190.0 | 223.0 | 270.0

£2-02 Motor Rated Sli Hz 1.46 1.39 1.40 1.40 1.38 135
(E4-02) p . . . . . .

E2-03 Motor No-Load Current A 24.0 36.0 40.0 49.0 58.0 70.0
(E4-03) . X X X . .

E2-05 | Motor Line-to-Line

(E4-05) | Resistance Q | 0088 | 0.092 | 0.056 | 0.046 | 0.035 | 0.029

(Eigg) Motor Leakage Inductance % 20.0 20.0 20.0 20.0 20.0 20.0

E2-10 '(\:A(?r;og(-:!r:;:t;ﬁss forTorque | v | 1260 | 1600 | 1760 | 2150 | 2350 | 2850

L2-02 ';"izzte;‘f% :{e""e' Loss s | 20| 20 | 20 | 20 | 20 | 20
Momentary Power Loss

L2-03 Minimum Base Block Time s 13 15 L7 L7 18 19
Momentary Power Loss

L2-04 | Voltage Recovery Ramp S 1.0 1.0 10 1.0 1.0 1.0
Time

L8-02 |Overheat Alarm Level °C 100 105 105 120 115 115

n5-02 Motor Acceleration Time s 0.317 | 0533 | 0592 | 0.646 | 0.673 | 0.777

Note Driveswith a capacity of 185 kW or more are under development.

* 1. Theinitia 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. Theinitia settings for C6-11 are asfollows: 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.

B Related Parameters

Name Control Methods
Parameter - Setting | Factory Cha_nge VI Open Open
Number | Display Description Range | Setting dunng VIf | with loop | Fux | Loop
Operation Vector | Vector | Vector
PG
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 A1
bi-01 |(_(|);_t0e;mnal A2 based on parameter Otod 1 No 0 0 ) 0 0
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 | sgjects the function of pulse train
Input terminal RP.
He-01 |Function 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 Sets the number of pulses (in Hz) that is
Scaling : 1000 to
H6-02 equal to the maximum output frequency 32000 1440Hz Yes A A A A A
Pulseln 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

N7

U1-01=0,0 0.0 OHz
(0.00~60.00)
"0.00Hz"

Fig 6.1 Frequency Setting Display



Frequency Reference

Hinputting the Frequency Reference Using Voltage (Analog Setting)

When b1-01isset 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
1 Master speed frequency
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequency
reference 1
AC 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 OVto terminal A1, 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 O (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 frequency|
reference 1
Analog common

1 5 .
DIP switch
\2/ , S

4 to 20-mA input

Fig 6.3 Current Input for Master Speed Frequency Reference

A2. Turn OFF pin 2 of DIP switch SW1 (toward V), the voltage/current switch, when inputting a voltage to ter-

A
‘P - Turn ON pin 2 of DIP switch SW1 (toward I), the voltage/current switch, when inputting a current to terminal
® minal A2. Set H3-08 to the correct setting for the type of input signal being used.

IMPORTAN
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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 A1 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
allocated 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 Auxiliary speed
frequency reference 1

AC Analog common

Fig 6.4 Switching between Master and Auxiliary Frequencies

ESetting 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 O (frequency reference), and then set the 100% reference
pulse frequency to H6-02 (Pulse Train Input Scaling).

Pulse Input Specifications Drive

Low level voltage 0.0to 0.8V

High level voltage| 3.5t013.2V

Heavy duty 30 to 70% 32 kHz max.
0
3.5t013.2V
LIS RP(Pulse train input termi-
Pulse frequency 0to 32 kHz Pulse input nal)

AC (Analog common)

Fig 6.5 Frequency Reference Using Pulse Train Input



Frequency Reference

€ Using Multi-Step Speed Operation
With Varispeed-G7 series Drives, you can change the speed to amaximum 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.

BmRelated 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 PSLanTt;e;r Set Value Details
H1-03 3 M uIt_i—step gpeed refergnoe 1(Also ‘used for master ;peedlauxiliary speed switching when
multi-function analog input H3-09 is set to 2 (auxiliary frequency reference).)
H1-04 4 Multi-step speed reference 2
S7 H1-05 5 Multi-step speed reference 3
8 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 $4 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 Freguency 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 Freguency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Freguency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Freguency reference 8 d1-08
9 - - - ON* Jog frequency d1-17

* Terminal S8'sjog 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 O.

» 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

Multi-step speed reference 3

Jog frequency

SC Sequence common

Fig 6.6 Control Circuit Terminal During 9-step Operation

Frequency
reference’8

Frequency
reference 7
Frequenc
refecrlenceyB /
Frequency
reference 5

Frequency
reference’4
Frequency H
Frequency Frequency reference 3
reference reference 2:
Auxiliary speed
frequency

Frequenc

refecrlenceylz Jog frequency

Master speed

frequency
Forward/stop | ON: OFF
Multi-step speed | OFF ON
reference 1
Multi-step speed OFF ON
reference 2 ;
Multi-step speed | OFF ON ;
reference 3 H i
Jog frequency | OFF T
selection . 2

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.

BRelated Parameters

Name Control Methods
f Change Open- Open
Parameter . Description Setting | Factory | " .- Vi p p
Number | Display P Range | Setting Operat% nl v | with \/Iggt?)r V’;';)(‘) ' \'/—gggr
PG
1 2
Run Selects the run command input source.
Command | O: Operator - RUN and STOP keyson
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.

EmPerforming 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/REV). For details on the Digital Operator, refer to Chapter 3 Digital Operator and Modes.

EPerforming Operations Using Control Circuit Terminals

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 Sl 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.

Drive
Forward/stop

—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 O Run command
2 (operates when ON)
Stop command
S5 Etopped when ON)
O O orward/reverse command
sc (multi-function input)

—JI Sequence input common

Fig 6.9 3-wire Sequence Wiring Example

50ms min.
o coman | ................. e : ]7

OFF
Stop command | J | (stopped) |
Forward/reverse OFF (forward)| ON (reverse) |
command

Motor speed

Forward _: Reverse _' _ Stop _._ Forward

Fig 6.10 Three-wire Sequence Time Chart

Use a sequence that turns ON terminal S1 for 50ms or longer for the run command. This will make the run
command self-holding in the Drive.

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.

BmRelated Parameters

Name Control Methods
. i Cha_nge Open- Open
Pﬁl{Jarrnnb‘fat‘rer Disi Descrlpnon ggnngg ';ﬁg dunn_g V./f Lzop Flux Lgop
play Operation | - VIf wih Vector | Vector | Vector
PG 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 Oto3 0 No el Q Q Q Q
Stopping 3: Coast with Timer (A new run
Method command isignored if received
before the timer expires).
Minimum Operation method when frequency 6
Output reference is less than minimum output I
Frequency | frequency setin E1-09.
(E1-09) or 0: Operates according to frequency
Less reference (E1-09 is disabled).
b1-05 | 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
Start (b1-03 = 0) is selected. If b2-01< E1-09, | 0.0to
D20 | equency | DC Injection braking starts at E1-09. 100 | 0%z | No AL A A AL A
Note: Zero Speed restrictions are active
DClnj Start | jn Flux Vector Mode.
Freq




Name Control Methods
) Change
Parameter . Setting Factory . Open- Open
NS | Oy Jesepen e | S | opcn | vr | iy | (0 | B | Lo
PG 1 5
D? . Setsthe DC injection braking current asa
g“:lf_t'on percentage of the Drive rated current. 0
raking Note: The DC excitation current is
b2-02 | current determined by the setting in E2-03 when lt(())o 50% No Al A A No | No
DCInj operating in flux loop vector control
Current mode
DC
Injection
Braking
Time/DC : N . 0.00
bo-03 | Excitation Setthetn_‘ne of DC injection braking at to 0.00seC No A A A A A
Timeat 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 timeiscalculated asfollows: (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
DCInj 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 rangeis 0 or 1 for flux vector control and open-loop vector control 2.

EDeceleration to Stop

If the stop command isinput (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

1)

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.

6-10

-ADV-

Accel Time 1

Cc1-01=J010.0Sec

(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
b1-05=0

and zero speed control start
when motor speed drops to b2-01.
Injection brake

Zero speed
time at start control

Baseblocki b2-03

(frequency reference)

<
<

\4

b2-04 Baseblock

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 b2-03 Baseblock
b2-04 Run command turns OFF
b1-05=2 and zero speed control start
(Run on E1-09) Injection brake when motor speed drops to b2-01.
time at start Zero speed control
< > > < Baseblock;
Baseblock b2-03 2.0
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
Baseblock b2-03

Fig 6.12 Deceleration to Stop (for Flux Vector Control)

EmCoast 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

6-11
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b2-04 Baseblock
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mDC Braking Stop

If the stop command isinput (i.e., the run command is turned OFF) when b1-03 is set to 2, await is made for
thetime 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 x10
Output frequency
<—| Inverter output voltage interrupted |

DC injection brake H

— : f > b2-04 . :

Minimum baseblock DC injection brake time| : :
time (L2-03) H H Output frequency at
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 isinput (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 | ON OFF ON Operation wait time T

Output : , Deceleration time
frequency H (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).

BmRelated Parameters

Name Control Methods
i Change Open Open
Parameter ot Setting Factory 3 VI P P!
. Description ) during / Loop | Flux | Loop
Number Display REER | e Operation | VA | W\ \eor | Vector | Vector
PG| 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 | Setsthetime of DC injection 0.00
b2-03 | Timeat Start braking at start in units of 0.01 to 0.00sec No A A A A A
seconds. 10.00
DCInj
Time@Start
Hinputting the DC Injection Brake Command from Control Circuit Terminals 6
If you set a multi-function contact input terminal (H1-0JO) 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

DQ_inje_ction bra_]ke 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

6-13
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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
Anaog 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% [ ;
Drive rated current ‘

0 10V
4 (20mA)

Fig 6.17 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

Set amulti-function input terminal (H1-0O0O) 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-O0) to 15, and if inputting the emergency stop with an NC contact, set the multi-function input
terminal (H1-00) 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
i Change Open Open
Parameter . Description Setting Factory e ) p P!
unte | Display i Rarce | Setns | ol | i (VR UGB | |
1 2
Fast Stop Time | Sets the time to decelerate from
maximum frequency to zero for
the multi-function input "Fast 0.0to
C1-09 Stop" function. . | 10.0sec No A A A A A
Fast Stop Time | Note: this parameter isalso used | 60000
by selecting "Fast Stop" as a Stop
Method when afault is detected.

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

6-14



Acceleration and Deceleration Characteristics .

Acceleration and Deceleration Characteristics

This section explains the accel eration and decel eration 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
timeis C1-01, and the factory setting of the deceleration time is C1-02.

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter o Setting | Factory : I p p
Description ) during Vi L
Number i Range Settin ; f oop | Flux | Loop
Display 9 9 | operation | V/f | with |\ oo | Vector | Vector
PG
1 2
Acceleration
i he tim: from
c101 | Timel Setstheti gtoaccelerate ol Yes 0 0 0 0 0
zero to maximum frequency.
Accel Time 1
Deceleration

) Time1 Sets the time to decelerate from
cL-02 maximum frequency to zero. ves Q Q Q Q Q
Decel Time 1

Acceleration Sets the time to accelerate from
Time2 zero to maximum frequency when

c1-03 selected viaa multi-function ves A A A A A
Accel Time2 | jnput.
Deceleration | Setsthe time to decelerate from
Time2 maximum frequency to zero when

CL-04 selected viaa multi-function ves A A A A A
Decel Time2 | jnput. 6

0.0to 10,0

Acceleration | Setsthe time to accelerate from 6000.0" sec I
Time3 zero to maximum frequency when

C1-05 selected viaa multi-function No A A A A A
Accel Time3 | jnput.
Deceleration | Setsthe time to decelerate from

C1-06 Time3 maxi mum_frequengy to zero when No A A A A A

selected viaamulti-function

Decel Time 3 input.
Acceleration | Setsthe time to accelerate from
Time4 zero to maximum frequency when

cLo7 selected viaa multi-function No A A A A A
Accel Time4 input.
Deceleration | Setsthe time to decelerate from

C1-08 Time4 maximum frequency to zero when No A A A A A

selected viaa multi-function
Decel Time4 | jnput.

?_CCQVSZE?G Sets the setting resol ution of
ImeSeting | ¢1-01 to C1-09
C1-10 | Units 0: 0.01sec (0.00 to 600.00sec) Oorl ! No Al A A

Acc/Dec Units | 1+ 0-1sec (0.0 to 6000.0sec)
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Name Control Methods
i Change Open Open
Parameter it Setting | Factory : Vi p p
5 Desc”ptlon . dunng Li = L
Numb R Sett : f 00p X 00p
umber Display ange eting Operation | V/f V;'g] Vector | Vector | Vector
1 2
Accel/Decel Sets the frequency for automatic
Switch switching of accel / decel times.
Frequency Fout < C1-11:
Accel/Decel Time 4
Fout > C1-11: Accel/Decel Time 1 0.0
C1-11 Multi-function inputs to 0.0Hz No A A A A A
"Multi-Acc/Dec 1" and 400.0 '
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
Co2-01 | & Accel Start to |020sec| No | A| A | A | A ]| A
. 2.50
SCrvAcc @ | s-curveis used to further soften
Start the starting and
S-Curve stoppi qg ramp. The longer thg S
Characterigtic | curvetime, the softer the starting 0.00
at Accel End and stopping ramp. '
€202 Note: With this setting, accel/ to | 020sc| No | A | A A LA A
SCrvAcc@ | decel timeswill be exactly half of | 250
End the start and finish times of the S-
SCurve curve characteristic time.
Characteristic Run command 0.00
C2-03 | @ Decel Start o OFF to 020sec | No Al A A A A
Output frequency ON 250
SCrv Dec @ c2-02 c2-03 :
Start
S-Curve
Characteristic 0.00
C2-04 | @ Decel End to |[000sec| No | A | A | A | A | A
SCrv Dec @ 250
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

ESetting Acceleration and Deceleration Time Units

Set the accel eration/decel eration time units using C1-10. Parameter C1-10is set to 1 at the factory.

Set value Details
0 The accel eration/decel eration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The accel eration/decel eration time settings range is 0.00 to 600.00 in unitsof 0.1 s.




Acceleration and Deceleration Characteristics

ESwitching 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-O0O) are set to 7 (acceleration/decel eration time selection 1) and 1A (accel eration/decel -
eration time selection 2), you can switch the accel eration/decel eration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the accel eration/decel eration 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

BSwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch accel eration/decel eration time automatically using the set frequency.

When the output frequency reaches the set value in C1-11, the Drive switches the acceleration/decel eration
time automatically as shown in the following diagram.

Set C1-11 to avalue 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 3 |

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
Anaog Input Terminal A3 Function Selection) to 5 (accel eration/decel eration time gain), you can adjust the
acceleration/decel eration time using terminal A2's input voltage.

The Drive's accel eration time when the accel eration time has been set in C1-01 is asfollows:

Acceleration time = C1-01 set value x accel eration/decel eration time gain
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Acceleration/deceleration time gain (set value: 5)

100%

(Acceleration/deceleration gain from 1 to
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 accel eration and decel eration 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 +
Deceleration end time S-curve characteristic time) / 2

% Set the S-curve characteristic time to lengthen acceleration/deceleration time as follows:

INFO

Setting Example
The S-curve characteristic when switching operation (forward/reverse) is shown in the following diagram.

Forward

Reverse

Output frequency — -

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.

BRelated Parameters

Name Control Methods
. Change
Parameter o Setting | Factory ) Open Open
. Description : during Vit
Number | Display . Range | SetiNg | operaton | VIf wih [ e
1 2
Dwell
Reference at 0.0
be-01 | tart to |0OHz| No |A| A | A | A | A
Dwell Ref 400.0
@Start
Dwell Time Run command ON OFF
at Start Output { 0.0
b6-02 Ut Fequency to |00sec| No |A|A] A | A ]| A
Dwell 10.0
Time@Start
Dwell loe-01 b6-03 Time
Freguency at b6.02 b6-04 0.0
be-03 | Stop to |0OHz| 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
@3top
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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 accel eration time setting isignored.

BRelated Parameters

Name Control Methods
. Change Open Open
Parameter it Setting | Factory : Vi p p
. Description : durin
Number | Display p Range | Setting Operaﬂ%n v | with \/L:Ct:gr VFeI;Er \/L:;gr
PG 1 2
Stall Selectsthe stall prevention method
Prevention used to prevent excessive current
Selection during acceleration.
During Accel | O: Disabled - Motor accelerates at
active acceleration rate. The
motor may stall if load istoo
heavy or accel timeistoo short.
1: Genera Purpose - When output
current exceeds L3-02 level,
L3-01 acceleration stops. Acceleration | 0to 2 1 No A A A No No
will continue when the output
StallP Accel current level falls below the
Sl L3-02 level.
2: Intelligent - The active
acceleration rate isignored.
Accelerationiscompleted in the
shortest amount of time without
exceeding the current value set
inL3-02.
Stall . This function is enabled when
Erev;ngor_] L3-01is"1" or"2".
evel bunng | prive rated current is 100%.
L3-02 | Acceleration Decrease the set value if talling or 0t0200 | 150% No A A A No No
StallP Accel | Excessive c_urrent occurswith
Ll factory setting.
Stall . Sets the lower limit for stall
Ere’fné' On | prevention during acceleration, asa
IMILDUNNG | percentage of the Drive's rated
L3-03 | Acceleration | cyprent, when operation isin the 00100 | 50% No A A A No | No
salpcHp | frequency range abqve E1-06
Ll (constant power region).




Acceleration and Deceleration Characteristics

BTime Chart

The following figure shows the frequency characteristicswhen L3-01 isset to 1.

Output current

Stall level during
L3-02 | acceleration
1302 [, R R
15 . .
1 Time
Output frequency | | | |
Output frequency is controlled |
to prevent the motor stalling.
Time

Fig 6.21 Time Chart for Stall Prevention During Acceleration

B Setting 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

ET06
Base Frequency (FA)

Fig 6.22 Stall Prevention Level and Limit During Acceleration
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€ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

The Stall Prevention During Deceleration function makes the rate of deceleration more gentle to suppress
increasesin DC bus voltage when the DC bus voltage exceeds the set value during motor decel eration.

This function automatically lengthens the decel eration time with respect to the bus voltage, even if the decel-
eration time has been set to a considerably small value.

If L3-04 isset 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 afaster deceleration time within the range of
the stall prevention level during deceleration.

B Related Parameters

Name Control Methods
; Change 0O O
Parameter - Setting Factory " I pen pen
Description ) during VA
Number i Range Settini : . oop Flux Loop
Dy 9 9| operation | VA vagq Vector | Vector | Vector
1 2

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

During 0: Disabled - The Drive decelerates

Deceleration at the active deceleration rate. If
the load istoo 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. | 0to 3 1 No Q Q Q Q Q

Deceleration will continue once

StallP Decd the DC buslevel drops below the

Sd stall prevention level.

2: Intelligent - The active
deceleration rate isignored 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.
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Acceleration and Deceleration Characteristics .

W Setting Example

An example of stall prevention during deceleration when L3-04 is set to 1 as shown below.

Deceleration time controlled to

/ prevent overvoltage

Output frequency

Time

Deceleration timé
(set value)

Fig 6.23 Stall Prevention During Deceleration Operation

B Setting 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)
200-240V class 380

E1-01> 400V 760
380-480V class

E1-01 <400V 660

» When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
parameter L3-04to O or 3.

» To decelerate at a shorter time than the decel eration time set when L3-04 is set to O with the braking option
enabled, set L3-04 to 3.

» The setting of L3-04 isignored 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.

B Related Parameters

Name Control Methods
: Change Open Open
Parameter s Setting Factory q Vi P p
. Description 3 during L = L
Numbe: R Seti ¢ : 0op ux | Loop
umoer Display ange eing Operation | VA vagq Vector | Vector | Vector
1 2
Terminal A1 Sets the signal level of terminal
Signal Level AL
H3-01 | Selection 0: 0to 10Vdc Oorl 0 No | A|A] A | A] A
Term A1 Lvl 1: -10 to +10VdC '
Sdl [11-bit plus polarity sign]
'I(;er_mig:tlt_Al Sets the output level when 10V 0.0
ain Setting s :
H3-02 Isinput, asa pem?”tage of the to |[100%| Yes | A|A| A | A | A
Terminal Al maximum output frequency 1000.0
Gain (E1-04).
Terminal A1 Sets the output level when OV is
Bias Setting input, as a percentage of the -100.0
H3-03 ! £ to 0.0% Yes A A A A A
Terminal A1 maximum output frequency 1000
Bias (E1-04).
Terminal A3 Setsthe signal level of terminal
Signal Level A3
H3-04 | sdection 0 010 10V Oorl 0 No | Al A] A | A ] A
Term A3 S|gnal 1: -10to +10Vdc
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings" for multi-function Oto 1F 2 No A | A A A A
Terminal A3 selections]
Sel
Terminal A3
Gain Setting - 0.0
H3-06 Satstheoutput level when10Viis |\ " | 100006 | ves | A | A | A | A | A
Terminal A3 input. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Se:]s thgfr.equency reference to 00% | Yes | A|A| A | A | A
Termina A3 when OV isinput. 100.0
Bias
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Adjusting Frequency References

Name Control Methods
: Change Open Open
Parameter s Setting Factory : VI P p
. Description 3 during L = L
Numbe R Setti : ; 00p X 00p
et Display ange 9| Operation | VA VPVE Vector | Vector | Vector
1 2
Terminal A2 Selectsthe 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: 4to 20mA (switch S1-2 must
Term A2Signal | pein 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
g Selection A2
H3-09 - Same choices as Termina A3 Oto1F 0 No A A A A A
Terminal A2 Function Selection (H3-05).
Sel
Terminal A2
Gain Setting i 0.0
H3-10 _Setsthe output level when 10V is to 100.0% Yes A A A A A
Terminal A2 Input. 1000.0
Gain
Terminal A2
Bias Setting . -100.0
H3-11 _Sets the output level when OV is to 0.0% Yes A A A A A
Terminal A2 INpLL. 100.0
Bias
Andlog Input | This parameter adjusts the filter
Filter Time on al 3 analog inputs. Increase to 0.00
H3-12 | Constant add stebility, decrease o improve | 'O 003sec | No | A1 A A | A | A
Filter Avg Time | "esponse.

BAdjusting Analog Frequency Reference Using Parameters

The frequency reference is input from the control circuit terminals using anal og 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

H3-02

H3-03
(H3-07)

(H3-06)

Terminal Al (A3)
input voltage

ov

10V

Terminal A1, A3 input

Fig 6.24 Terminals A1 and A2 Inputs

Frequency reference

H3-10

H3-11

Terminal A2 input
voltage (current)

0V {4 ma)
Terminal A2 input

10 V(20 mA)
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BAdjusting 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 Al isthe sum of H3-02 and terminal A2 gain. For example, when H3-02 is set
to 100% and terminal A2 issetto 5V, the termina A1 frequency reference will be 50%.

Frequency reference

100%f-=-"======"===--- 71 H3-02

50%

Terminal A1 input voltage

Setting Precautions
H3-05 cannot be set to O.

BAdjusting 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 voltageisadded to Al asahias.

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)
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Adjusting Frequency References

For example, if H3-02 is 100%, H3-03 is 0%, and terminal A2 is set to 1V, the frequency reference from
terminal A1 when OVisinput to A1 will be 10%.

Frequency reference

10% 4
Biasu{ ’

Terminal A1 input voltage

€ Operation Avoiding Resonance (Jump Frequency Function)
The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-
ciesin the machinery.
Thisfunction 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 accel eration and deceleration, i.e., jumps are not performed.

ERelated Parameters

Name Control Methods
; Change 0O O
Parameter o Setting Factory . T pen pen
. Description ) during VA
Number Range Settini ; . oop Flux Loop
Display < 9| Operation |V va'g Vector | Vector | Vector 6
1 2
Jum ) I
P This parameter allows

dgo1 |Freauencyl | oqramming of upto three 0.0Hz No AlALA 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 Al 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 A A A A A
bandwidth.
Jump Freg 3
Jump This parameter determines the
Freguency width of the deadband around 00
dg-04 |WVidh each slected prohibited o |10Hz | No [ A | A| A | A]| A
frequency reference point. A 20.0
Jump setting of "1.0" will resultina :

Bandwidth deadband of +/- 1.0Hz..

The relationship between the output frequency and the jump frequency referenceis as follows:
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Output frequency

e

\

A

Frequency reference descending I /

A
+ Jump frequency width d3-04
b A(requencyi
/ . reference !
Lo ascending’!
Y A B Jump :
T / E frequency
o Jump 1 width d3-04
frequency |
width d3-04 |
e :
Y Y A
Jump Jump Jump

frequency frequency frequency
3 (d3-03) 2 (d3-02) 1(d3-01)

Jump frequency reference

Fig 6.27 Jump Frequency

ESetting 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) isset to A (jump frequency), you can change the jump fre-
guency 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 jJump frequency according to the following formula: d3-01 > d3-02 > d3-03 > Analog input.
» When parameters d3-01 to d3-03 are set to OHz, the jJump 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.

BmRelated Parameters

Name Control Methods
Parameter Description Setting Factory %Z?:%e Vi CL)pen a (Epen
Number i Range Settin 5 ; 00p ux 00p
Display 9 9| operation | VA prg' Vector | Vector | Vector
1 2
Terminal RP
Pulse Train Selects the function of pulsetrain
Input terminal RP.
He-01 | Function 0: Frequency reference Oto2 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
Pulseln frequency E1-04. 32000
Scaling
:D‘“S? g"?‘i N | Setsthe output level when the pulse 00
NpUtGan | train input is at 100% as a :
H6-03 ) to 100.0% Yes A A A A A
Pulselnput | Percentage of maximum output 1000.0
Gain frequency E1-04.
Pulse Train
Input Bias Sets the output level when the pulse | -100.0
H6-04 traininput is OHz as a percentage of to 0.0% Yes A A A A A (&)
Pulse Input | maximum output frequency E1-04. | 100.0
Bias I
Pulse Train
Input Filter ini ter i 0.00
H6-05 | Time fgg;‘;ﬁ’z' :Ctg?]'é's' nputfiltertme |- " g10sec | Yes | A | A A | A | A
) 2.00
Pulse In Filter

The following diagram shows the method for adjusting the frequency reference using pulse inputs.

Gain and bias

Filter =0 Master speed
RP c 1 : ° =1 ! > frequency
JLIL o | Cyole — = io— o——» PID feedback
measurement 1+sT ' :
Pulse H6-05 ;5—3—» 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-
guency) to be 100%.

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter ) Descrintion Setting Factory T VI p p
Number Display p Range Setting Op erat%n Vi \,P\,m \I/_gc?(gr V'(jcl:Jt)(()r \I/-eoggr
G
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 referenceis above this value, to 100.0% No A A A A A
Ref Upper actual Drive speed will belimited | 110.0
Limit to thisvalue. This parameter
appliesto all frequency reference
SOurces.
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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 thejog frequency, multi-
step speed frequency, and auxiliary frequency will not be adjusted).

ERelated Parameters

Name Control Methods
; Change Open Open
Parameter ) Description Setting Fact_ory e, VI pe P!
e | Display " Rorge | Satng | oo | vr | wn | (0 | T | (O
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 referenceis above this value, to 0.0% No A A A A A
Ref Lower actual Drive speed will belimited | 110.0
Limit to thisvalue. This parameter
appliesto 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 referenceis 00
d2-03 . . to 0.0% No A A A A A
above thisvalue, actual Drive
RefLLower | gheedwill belimited tothisvalue. | 00
Limit This parameter appliesto all
frequency reference sources.

BMAdjusting 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 10V terminal A2 or A3 input level

(4 mA) (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 dlip
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.

BmRelated Parameters

Name Control Methods
: Change Open Open
Parameter ) Descrintion Setting Factory T Vi p p
| oy ; e | S o | V1| | | |V
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 islower
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. 25
Slip Comp Gain | Note: Adjustment is not normally
required. When operating in
Open Loop Vector, this parameter
works as afunction 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 ZOEJms No A No A No No
» Reduce the setting when slip 10000
Slip Comp compensation responseisslow.
Time « When speed is not stabilized,
increase the setting.
Slip
Compensation This parameter sets the upper 0
ca-03 |Limit limit for the slip compensation o | 2000 | 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 dlip
Selection compensation is enabled or
C30o4 |Duing |disabled during regenerative oor1 | 0 No | A [No| A | No | No
Regeneration | operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output Voltage | Determinesif the motor
LimitOperation | magnetic flux is automatically
C3.05 Selection decrea_sed when output voltage Oor1 0*1 No No | No A A A
saturation occurs.
Output V limit | 0: Disabled
1: Enabled
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* 1. Factory default changes based on motor control mode.

The display shows the factory settings for Open Loop Vector. Default settings will change in accordance with the 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 dlip 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 dlip (Hz) = Motor rated frequency (Hz) - No. of rated rotations (mi n‘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 dlip is set automatically in the vector control using autotuning.

2. InV/f control, set C3-01 to 1.0. Setting this parameter to 0.0 disables slip compensation.

3. Apply aload, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at atime. 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’sinternal constant increases, resulting in anincreasein slip. If C3-01
is set, the amount of slip isadjusted as the temperature rises. Set C3-01 if the amount of torque varies with the
temperature when using torque control or atorque limit. The larger the value of C3-01, the larger the compen-
sation.

BAdjusting Slip Compensation Primary Delay Time Constant
Set the dip compensation primary delay time constant in ms. 6
You can switch the factory settings as follows by changing the control method. I
« 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.

BAdjusting Slip Compensation Limit
Set the upper limit for the dlip 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 dlip 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.

Thefollowing diagram shows the slip compensation limit for the constant torque range and fixed output range.
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Slip compensation limit

E1-04
E1-06

X (3-03

€3-03

‘ Output frequency
E1-06 E1-04

E1-06: Base frequency
E1-04: Maximum output frequency

Fig 6.31 Slip Compensation Limit

W Selecting 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.

B Selecting 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 speedsisinsufficient, it is not necessary to
change the output voltage limit operation.

« If the power supply voltage istoo 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.

VI/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

BmRelated Parameters

Name Control Methods
: Change Open Open
Parameter " Setting Factory durin ) P p
Number | Display peserpton Range | S| operon | VI | VEA™ | 0 | ot | e
1 2
Torg Comp This parameter setsthe 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
better starting torque. It 0.00
C4-01 . to 1.00 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 20*ms No A A A No No
improve response. 10000
TorgComp | Note: Adjustment is not normally
Time required.

* Thedisplay shows the factory settings for Open loop vector 1 (OLV1). Default settings will change in accordance with the control mode.
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BAdjusting 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.

« |f the cableisvery long, increase the set value.
« If the (maximum applicable) motor capacity is smaller than the Drive capacity, increase the set value.

« |f 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.

BAdjusting 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:
« VI/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 bel ow.
« |f the motor is vibrating, increase the set value.
- If the motor responseis low, decrease the set value.
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€ Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with alight load. This func-
tion can be used in V/f without PG and V/f with PG,

BRelated Parameters

Name Control Methods
. Change O Open
Parameter it Setting Factory : VI el P
. Description 3 during L
Numbe R Setti ¢ ; oop Flux Loop
et Display ance eind Operation | VA | with Vector | Vector | Vector
PG
1 2
Hunting If the motor vibrates whilelightly
Prevention loaded, hunting
n1-o1 | Setection prevention may reduce the Oorl 1 No | A | A | No | No | No
vibration.
Hunt Prev 0: Disabled
Sefect 1: Enabled
Hunting Sets the gain for the Hunting
Prevention Prevention Function.
Gain Setting If the motor vibrates whilelightly
loaded and n1-01=1, increase the 0.00
n1-02 i i to 1.00 No A | A No | No | No
gain by 0.1 until vibration ceases. 250
Hunt Prev Gain | If the motor stalls while n1-01=1, '
decrease the gain by 0.1 until the
stalling ceases.
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@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) function measures the stability of the speed when aload 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.

BmRelated Parameters

Name Control Methods
: Change Open Open
Parameter ‘o Setting Factory q VI P p
. Description 3 during L = L
Number Range Settin : : 00p ux 00p
Display 9 9| operation | VA va(t? Vector | Vector | Vector
1 2
Speed Setsthe internal speed feedback
Feedback detection control gainin the
Detection automatic frequency regulator
Control (AFR) | (AFR).
Gain Normally, thereis no need to
change this setting. Adjust this
arameter as follows: 0.00
n2-01 P . : to 1.00 No [No|[No| A | No | No
- If hunting occurs, increase the
10.00
set value.
AFR Gain - If response islow, decrease
the set value.
Adjust the setting by 0.05 units
at atime, while checking the
response.
Speed
Feedback
Detection Sets the time constant to control 0
n2-02 | Control (AFR) | therate of changein the speed to 50ms No No | No A No No
Time Constant | feedback detection control. 2000
AFR Time
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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.
ERelated Parameters

Name Control Methods
Parameter o Settiny Factol Gz Open Open
inbs | Dipiy peserpon e | S | | [ |0 | |
PG| T 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=2.0kHz
C6-02 g Eg::g t:; 1oF | 2 No | Q| Q| Q| A [No™S
CarrierFreq | 4: Fc = 10.0 kHz
Sel 5: Fc = 12.5 kHz
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. 20 150
c6-03 | Upper Limit | The carrier frequency gain is set as follows: 1t§0 KHz No Al A A A No
CarrierFreq 344 *2
Max
Carrier frequency
Carrier )
Frequency p f 0.4 150
Co-04 |LowerLimit | o © |z | No |A|A|No| No| No
Output frequency x (C6-05) x K 15.0
CarrierFreq Output *3%4 "2 6
Min [T frequency
(Max. output frequency) _
Carrier K isacoefficient that depends on the setting
Frequency | of C6-03.
Proportional | c6.03> 10.0kHz: K =3
Gain 10.0kHz > C6-03 > 5.0kHz K = 2
50kHz>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 “a
CarrierFred | control Mode.
Gain
C6-05 Sets the relationship of output
frequency to carrier frequency when
C6-02 = OF.
Carrier
Freguency Selects the carrier frequency during Vector
Selectionfor | Control 2 wo/PG.
Open Loop | 1: 2kHz (3-phase modulation) 4 No | No | No | No
ce-1l Vgctor 2 P 2: 4kHz (3-phase modul ation) lto4 *2 No *5 | *5 | *5 *5 Q
3: 6kHz (3-phase modulation)
gg”ie" Freq | 4: 8kHz (3-phase modulation)

1. The setting range depends on the control method of the Drive.
2. Thefactory setting depends on the capacity of the Drive.

*
*
* 3. The setting range depends on the capacity of the Drive. 6_ 3 9
*
*

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

1: 2.0 kHz
2:5.0kHz
3:8.0kHz
4: 10.0 kHz
5:12.5 kHz
6: 15.0 kHz
F: Any setting*
Detailed settings are available in C6-03, C6-04, and C6-05.
1:2.0kHz
2:5.0kHz
3:8.0kHz
Open-loop vector control 1 or 4:10.0 kHz
Flux vector control 5: 12.5kHz
6: 15.0 kHz
F: Any setting*
The upper limit of the carrier frequency is determined by C6-03.
1: 2.0 kHz
2: 40kHz
3:6.0kHz
4: 8.0 kHz

V/f control with or without a PG

Open-loop vector control 2

*  The upper limit of the carrier frequency depends on the Drive capacity.

ECarrier 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 islong: 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

sdlection) setting 1to 6 (15kHz) 1to4 (10kHz) 1to 2 (5kHz)

If speed and torque are inconsistent at low speeds: Set the carrier frequency low.
If leakage current from the Drive islarge: Set the carrier frequency low.
If metallic noise from the motor islarge: 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 Freguency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).

Carrier Frequency

C6-03
C6-04 <4— i)llj(tf)ut frequency x C6-05
) . - Output frequency
* Kiis the coefficient determined by the set E1-04
value in C6-03. Max. Output Frequency

C6-03 = 10.0 kHz: K=3
10.0 kHz > C6-03 = 5.0 kHz: K=2
5.0 kHz > C6-03: K=1

Fig 6.32

6-40



Machine Protection .

« 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.

» Tofix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05to 0.

« |f 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%
200-240 V, 22 kW
50%
» Carrier frequency
0 10kH z 15kH z

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
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€ 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.

BmRelated Parameters

Control Methods
Parame- " Change
ter Name Desctiption 2eting | Facon | uing v | Open || Open
ange Setting : VI i 0op ux oop
Number Operation Vector | Vector | Vector
PG a 2
Forward
Torque
L7-01 |Limit 0t0300( 200% No |[No|No| A A A
Torq Limit
Fwd
Reverse -
Torque Sets the torque limit value as a percentage
Limit of the motor rated torque. Four individual
L7-02 quadrants can be set. 0to300| 200% No No | No | A A A
Torg Limit
Rev Output torque
Positive torque
Forward L7-04 L7-01
No. of
Regenera— :‘\' egeea |v motor
tive Torque Reverse tate rotations
L7-03 | Limit T Forward 0to300| 200% No No | No | A A A
Iate s
Torg Lmt
Fwd Rgn L7-02 Negative torque
Reverse
Regenera-
tive Torque
L7-04 | Limit 0to300| 200% No No | No | A A A
Torg Lmt
Rev Rgn
Multi-function Analog Input (H3-05, H3-09)
Control Methods
i . Open Open
f Function Contents (100%) VI | oop | P | Coop
\i with
Vector | Vector | Vector
PG
1 2
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 torgue limit value by setting the torque limit in multi-function analog
input terminals A2 and A3.

The analog input terminal signal level isfactory-set asfollows:

Multi-function analog input terminal A2: 4 to 20mA
Multi-function analog input terminal A3: 0to 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

B Setting 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
I
i- i i Positive forward drive - .
‘Multl fu_n_c_non analog_)_lr]put torque f 0 Reverse positive regenerative torque
. |Forward torque limit _1forave_

Terminal: _

| (set value = 10) ) .
A2 or A3: Forward negative regenerative torque

I Negative torque limit — Ve Tege e
A/ | (set value = 11) Min: Minimum value priority circuit
p| |IRegenerative torque limit
| (set value = 12) Reverse
jPositive/negative torque limit_| drive
i(set value = 15) reverse
— torque

64 ms

Forward torque limit Forward torque limit

(L7-01)

Reverse torque limit

Reverse torque limit

(L7-02)
Parame- Forward regenerative torque > win |- sFs pp-Forward regenerative
limit (L7-03) torque limit

Reverse regenerative torque

g1 Min HSFS |.>Reverse regenerative
limit (L7-04)

torque limit

175% of Drive rated current

Fig 6.36 Torque Limit Using Parameters and an Analog Input

6-43




6-44

B Setting Precautions

» 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.

» Thetorque limit accuracy is+5% at the output frequency of 10Hz or above. When output frequency isless
than 10Hz, accuracy islowered.

€ Preventing Motor Stalling During Operation

Stall prevention during operation prevents the motor from stalling by automatically lowering the Drive's out-

put frequency when atransient 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 L 3-05. 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.
BRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\i

VIt
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

L3-05

Stall
Prevention
Selection
During
Running

StallP Run
Sel

Selectsthe stall prevention method
to use to prevent Drive faults
during run.

0: Disabled - Drive runs a set
frequency. A heavy load may
cause the Driveto 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 L3-06. Once the current
level drops below the L3-06
level, the Drive will accelerate
back to its frequency reference
at the active acceleration rate.

2: Decel Time2 - Same as setting 1
except the Drive decelerates at
Decel Time 2 (C1-04).

When output frequency is 6Hz or

less, stall prevention during runis

disabled regardless of the setting in

L3-05.

Oto2

No

No

No

No

L3-06

Stall
Prevention
Level During
Running

StallP Run
Level

This parameter is enabled when L3-

05issetto"1" or "2". Driverated
current is set as 100%.
Decrease the set valueiif stalling or
excessive current occurs with the
factory settings.

30to
200

160%

No

No

No

No
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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 (Termina A2)) or H3-06 (Gain
(Terminal A3)) and H3-07 (Bias (Termina 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 isthe 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-CA4.

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 isthe current level (Drive rated output current 100%) in V/f con-
trol, and the motor torque (motor rated torque 100%) in vector control.

RS
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BRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

i
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

L6-01

Torque
Detection
Selection 1

Torg 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

L 6-03. 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: OL3at RUN - Alarm
(Overtorque Detection isaways
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 OL 3 fault).

4: OL3at RUN - Fault (Overtorque
Detection is always active and
Drive output will shut down on
an OL3fault).

5: UL3 at Speed Agree - Alarm
(Undertorque Detection is only
active during Speed Agree and
operation continues after
detection).

6: UL3at RUN - Alarm
(Undertorque Detection is
aways 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 OL 3 fault).

8: UL3 at RUN - Fault
(Undertorque Detection is
aways active and Drive output
will shut down on an OL 3 fault).

0to8

No

L6-02

Torque
Detection
Level 1

Torg Det 1
Lvl

Sets the Overtorque/Undertorque
detection level as a percentage of
Drive rated current or torque for
Torque Detection 1. Current
detectionfor A1-02=0or 1. Torque
detection for

A1-02=2or 3.

0to 300

150%

No
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Name Control Methods

" Change O 0
Setting Factory q VI pen pen
Range Setting during with | Loop Flux | Loop

Operation | V/f Vector | Vector | Vector
PG 1 2

Parameter

i Display Description

Torque
Detection Sets the length of time an

Time1 Overtorque/Undertorque condition
must exist before Torque Detection

TorqDet1 |1 jsrecognized by the Drive.
Time

0.0
to 0.1sec No A A A A A
10.0

L6-03

Torque Determines the Drive's response to
Detection an Overtorque/Undertorque
Selection 2 condition. Overtorque and
Undertorque are determined by the
settings in parameters L 6-05 and
L6-06. The multi-function output
settings "18" and "19" in the H2-00
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 aways
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).

TorqDet2 | 4: OL4 at RUN - Fault (Overtorque

Sel Detection is aways active and
Drive output will shut down on
an OL4 fault).

5: UL4 at Speed Agree - Alarm 6
(Undertorque Detection is only
active during Speed Agree and —
operation continues after
detection).

6: UL4 at RUN - Alarm
(Undertorque Detectionisaways
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 Detectionisalways
active and Drive output will shut
down on an OL4 fault).

L6-04 Oto8 0 No A A A A A

Torque Sets the Overtorque/Undertorque
Detection detection level as a percentage of
Level 2 Drive rated current or torque for 0
L6-05 Torque Detection 2. Current to 150% No A A A A A
Torq Det 2 detectionfor A1-02=0or 1. Torque 300
Lvl detection for

A1-02=2or 3.
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Name Control Methods
) Change O Open
Parameter i Setting Factory 3 VI pen P!
. Description ] during L
Number Range Settin : i oop | Flux | Loop
Display 2 9 | operaon | VA VPVQ Vector | Vector | Vector
1 2
Torque
Detection Sets the length of time an B 00
L6-06 |Time2 Overtorgue/Undertorque condi _tlon to 0.1sec No A A A A A
must exist before torque detection 2 10.0
TorqDet2 | s recognized by the Drive. '
Time

Multi-function Output (H2-01 to H2-05)

Control Methods
Set- Open Open
ting Function VI | Loop | Flux | Loop
val VI/f with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
B Qvertorque/undertorque detection 1 NO (NO contact: Overtorque/undertorque detec- ves | Yes | ves | ves | Yes
tion at ON)
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

HL6-01 and L6-04 Set Values and LCD Indications
The relationship between alarms displayed by the Digital Operator when overtorque or undertorque is

detected, and the set valuesin L6-01 and L6-04, is shown in the following table.

LCD Indications
Set : Overtorque/ | Overtorque/
Value Function Undertorque | Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
1 Overtorque detec_tlon only with speed matching; operation continues after OL 3 flashes OL 4 flashes
overtorque (warning).
2 Overtorque detected cqntlnuously during operation; operation continues OL 3 flashes OL4 flashes
after overtorque (warning).
3 Qvertorque detection .only with speed matching; output stopped upon detec- oL3lit OL4lit
tion (protected operation).
Overtorque detected continuously during operation; output stopped upon . .
4 detection (protected operation). OL3lit OL4lit
5 Undertorque dete_ctlon only with speed matching; operation continues after UL 3 flashes UL4 flashes
overtorque (warning).
6 Undertorque detected gontlnuoudy during operation; operation continues UL 3 flashes UL4 flashes
after overtorque (warning).
7 Under_torque detection onl)_/ with speed matching; output stopped upon UL3lit ULA4 lit
detection (protected operation).
8 Undeﬁorque detected contl_nuously during operation; output stopped upon UL3 it UL4lit
detection (protected operation).




Machine Protection

W Setting Example
The following diagram shows the time chart for overtorque and undertorque detection.
» Overtorque Detection

Motor current (output torque)

L6-02 or L6-05

Overtorque detection 1 NO L6-03 or k—sl L6-03 or :<—-l|

or overtorque detection 2 NO L6-06 L6-06
: ON : ON

* Overtorque detection disabled band is approximately 10% of the Inverter rated output
current (or motor rated torque).

» Undertorque Detection

Motor current (output torque)

L6-02 or L6-05

_’I
[ [
Undertorque detection 1 NO IC‘)?'OS L I;?'OB h 6
or Undertorque detection 2 NO ! | —|

* The undertorque detection disabled margin is approximately 10% of the Inverter rated output
current (or motor rated torque)
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€ Changing Overtorque and Undertorque Detection Levels Using an Ana-
log 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 7 (overtorque/undertorque detection level), you can
change the overtorque/undertorque detection level.

If you change the overtorque/undertorque detection level using the multi-function analog input, only over-
torque/undertorque detection level 1 will be enabled.

The following diagram shows the overtorque/undertorque detection level using an analog input.

Detection level

100 % ooy

Multi-function analog input
terminal A2, A3 input level

0 10V
(4 mA) (20 mA)

Fig 6.38 Overtorque/Undertorque Detection Level Using an Analog Input

Multi-Function Analog Input (H3-05, H3-09)

Control Methods
Open Open

S\/G;tjtll:f Function Contents (100%) A V_g Loop | Flux | Loop
Wi
PG Vector | Vector | Vector

1 2

Overtorque/undertorque detection Moator rated torque for vector control

level Drive rated output current for V/f control Yes | Yes | Yes | Yes | Yes
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€ Motor Overload Protection

You can protect the motor from overload using the Drive's built-in electronic thermal overload relay.

B Related Parameters

Name Control Methods
) Change 0O Open
Parameter i Setting Factory " VI pen pel
. Description 3 during L = L
Numbel R Setti 5 L 0oop UX 0op
Het Display ange 9| Operation | VA va'g Vector | Vector | Vector
1 2
Motor Rated Setsthe motor nameplatefull load |  0.32
Current currentin amperes(A). Thisvalue to 1.90A
E2-01 Motor Rated is automatically set during Auto- 6.40 *1 No Q| Q Q Q Q
FLA Tuning. *2
Motor 2 Rated | Sets the motor 2 name plate full 0.32
Current load current in amperes (A). This to 190A
E4-01 Motor Rated | valueis automatically set during 6.40 *1 No AL A A A A
FLA Auto-Tuning. *2
Motor Overload | Setsthe motor thermal overload
Protection protection (OL1) based on the
Selection cooling capacity of the motor.
0: Disabled
1: Standard Fan Cooled
(< 10:1 motor)
2: Standard Blower Cooled
(£10:1 motor)
3: Vector Motor
(<1000:1 motor)In some
L1-01 MOL Faul applications when the Drive Oto3 ! No Q Q Q Q Q
o ault power supply isturned off, the
ect thermal valueisreset, so even
if this parameter isset to 1,
protection may not be
effective.
When several motors are con-
nected to one Drive, set to 0 and
ensure that each motor isinstalled
with a protection device.
Motor Overload | Sets the motor thermal overload ol
Protection Time i i )
L1-02 : protection (OL1) time. A larger to |10mn| No | A|A | A | A | A
MOL Time L1-02 time will increase the time 50
Const before an OL 1 fault will occur. ’
* 1. Factory settings will vary based on drive capacity (values given here are for 200-240V class, 0.4kW).
* 2. Setting range is 10% to 200% of the drive's rated output current (values given here are for 200-240V class, 0.4kW).
Multi-Function Outputs (H2-01 to H2-05)
Control Methods
Settini . Open Open
Valueg Function Vi v?n/{]fq Lgop Flux Lgop
PG Vector | Vector | Vector
1 2
- - oo -
1F :\g?;c;r overload (OL 1, including OH3) pre-alarm (ON: 90% or more of the detection ves | Yes | Yes | Yes | VYes
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W Setting Motor Rated Current

Set the rated current value on the motor nameplate in parameters E2-01 (for motor 1) and E4-01 (for motor 2).
This set valueis the electronic thermal base current.

W Setting Motor Overload Protection Characteristics

Set the overload protection function in L1-01 according to the applicable motor.

The induction motor's cooling abilities differ according to the speed control range. Consequently, you must

select the electronic thermal protection characteristics to match the applicable motor's tolerance load charac-
teristics.

The following table shows the motor type and tolerance load characteristics.

L1-01 Electronic Thermal
Set Motor Type Tolerance Load Characteristics Cooling Ability Operation (at 100%
Value Motor Load)
150
Short time 60 s. Rated rotation speed
=100% speed
Use this motor for . .
- operations Using a When operating continu-
g9 S W— P ) 9 ously at 50/60Hz or less,
S 1200 min commercial power :
Genera-purpose ] : supply. This motor motor overload detection
1 motor (standard e Y- ThISm (OL1) isdetected. The
il Frame\ construction yields .
motor) : PN . Drive outputs the error
: Pspocdof Frme number Max best cooling effect
Shoat o1 T80 M 160 . contact, and the motor
min. % when operating at 50/ asis 10 8.5t
P ;/;zzs:mzewa*- 60 Hz. CoastS 1o a stop.
0110 33 5:0 100 120 167 200
(B0 Hy
Rotation speed (%)
1501 Rated rotation speed
Short time 60 =100% speed
§‘°° This motor yields a
Drive motor 3 cooling effect even .
5 g el Operates continuously at 6
2 (constant torque) = : when operating at
1:10 gff | Conimuous \ low speeds (approx. | © 20/60HZ.
(1:10) B Fane speeds (approx.
speed of 20! EJ min. 6 HZ).
v i Frahe number Max. speed
#of 150 MJ 10 180 LJ
! i Frame number Max.
2 speed of 132 MJ
N 010 167 10
{60 Hal
Rotation speed (%)
uu‘
Rated rotation speed
!| Shorttime 60s. |\ = 100% speed
g 100!
S g This motor yields a
o .
5 cooling effect even .
Vector motor Pl oo 9 : Operates continuously at
3 when operating at
(2:100) 0.6 to 60Hz.
50 extremely low speeds
i Fra;ne number Max. (approx OGHZ)
i speed of 160 MJ to 180 LJ
H Frame number Max.
‘/speed of 132 MJ
01 R T
160 Hat
Rotation speed (%)
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@ Setting Motor Protection Operation Time

Set the motor protection operation timein L1-02.

If, after operating the motor continuously at the rated current, a 150% overload is experienced, set the (hot
start) electronic thermal protection operation time. The factory setting is resistance to 150% for 60 seconds.

The following diagram shows an example of the characteristics of the electronic thermal protection operation
time (L1-02 = 1.0 min., operation at 60Hz, general-purpose motor characteristics, when L1-01 is set to 1)

Operating time (min.)

~Cold start

0.4 """""" """"" T ~Hot start

0.1 Motor current (%)

0 100 150 200 E2-01 is set to 100%

Fig 6.39 Motor Protection Operation Time

B Setting Precautions

« |f multiple motors are connected to one Drive, set parameter L1-01 to O (disabled). To protect the motor,
install athermal relay in the motor power cable, and perform overload protection on each motor.

» With applications where the power supply is often turned ON and OFF, there is arisk that the circuit cannot be pro-
tected even if this parameter has been set to 1 (enabled), because the thermal value will be reset.

» To detect overloads in good time, set the set value in parameter L1-02 to alow setting. 6

« When using a general-purpose motor (standard motor), the cooling ability will be lowered by fU4 (fre-
. I
guency). Consequently, the frequency may cause motor overload protection (OL 1) to occur, even below
the rated current. If operating using the rated current at alow frequency, use a special motor.

W Setting the Motor Overload Pre-Alarm

If the motor overload protection function is enabled (i.e., L1-01 is set to other than 0) and you set H2-01 to
H2-05 (multi-function output terminals M1-M2, M3-M4, M5-M6, P3-C3, and P4-C4 function selection) to
1F (motor overload OL 1 pre-alarm), the motor overload pre-alarm will be enabled. If the electronic thermal
value reaches minimum 90% of the overload detection level, the output terminal that has been set will be
turned ON.

6-53



6-b4

€ Motor Overheating Protection Using PTC Thermistor Inputs

Perform motor overheating protection using the thermistor temperature resistance characteristics of the PTC
(Positive Temperature Coefficient) built into the windings of each motor phase.

BRelated Parameters

Name Control Methods
. Change Open Open
Parameter s Setting Factory : VI (s p
. Description : during L
Numb R Setti ! ; oop | Flux | Loop
umer Display ange 9| Operation | VA va'g Vector | Vector | Vector
1 2
Motor Sets operation selection when the
Overheat motor temperature anal og input
Alarm (H3-09 = E) exceeds the OH3
Operation alarm level (1.17V)
L1-03 Sdlection 0: Ramp to Stop 0to3 3 No A A A A A
1: Coast to Stop
MOL Thm 2: Fast-Stop
Input 3: Alarm Only
Motor Sets stopping method when the
Overheat motor temperature anal og input
Fault (H3-09 = E) exceedsthe OH4 fault
L1-04 |Operation level (2.34V). 0to2 1 No A | A A A A
Selection 0: Ramp to Stop
MOL Filter 1: Coast to Stop
Time 2: Fast-Stop
Motor
Temperature | This parameter adjusts the filter on
Input Filter | the motor temperature analog input 0.00
L1-05 | Time (H3-09 = E). Increase to add to 0.20sec No A A A A A
stahility, decrease to improve 10.00
MOL Filter response.
Time




Machine Protection .

BPTC Thermistor Characteristics
The following diagram shows the characteristics of the PTC thermistor temperature to the resistance value.

Class H
Resistance (ohms) Czassgoz 180°C

1330

Tr: Temperature threshold value

— : — Temperature
/ I \ i

Tr—=5 Tr Tr+5

550

Fig 6.40 PTC Thermistor Temperature-Resistance Value Characteristics

BOperation during Motor Overheating

Set the operation if the motor overheatsin parameters L1-03 and L1-04. Set the motor temperature input filter
time parameter in L1-05. If the motor overheats, the OH3 and OH4 error codes will be displayed on the Digi-

tal Operator.

Error Codes If the Motor Overheats

Error Code Details
OH3 Drive stops or continues to operate, according to the setting in L1-03.

OH4 Drive stops according to the setting in L1-04.

By setting H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function

Analog Input Terminal A3 Function Selection) to E (Motor temperature input), you can detect alarm OH3 or 6

OH4 using the PTC temperature-resistance characteristics, and protect the motor. The terminal connections I
are shown in the following diagram.
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Multi-function O——O o___(B M1 Multi-function
contact input " contact output

o—é WA Fault contact

tput
‘v 1 outpu
| df (+15V, 20mA) 0 o0—=0 W
. —0
Branch resistance i [ MC
18 kQ . ]
! 4 O P3
a2 > lia ] Multi-function
. PHC output
I (4-20 ma) ) —0O C3
PTC thermistor | ., _6 P4

| AC . e
? pC
|

e e e e s e e e —— —-

Fig 6.41 Mutual Connections During Motor Overheating Protection

€ Limiting Motor Rotation Direction

If you set motor reverse rotation prohibited, a reverse run command will not be accepted even if it is input.
Use this setting for applications in which reverse motor rotation can cause problems (e.g., fans, pumps, etc.)

BmRelated Parameters

Name ch Control Methods
, ange
Parameter - Setting Factory . v | open Open
Number Display Description Range | Setiing Ly vk | with | Loop | Flux | Loop

Operation Vector | Vector | Vector

PG 1 >
Reverse Determines the forward rotation
Operation of the motor, and if reverse
b1-04 | Selection operation is disabled. Otol 0 No A A A A A

0: Reverse enabled.
Reverse Oper | 1: Reverse disabled.
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Continuing Operation

This section explains functions for continuing or automatically restarting Drive operation even if an error
occurs.

€ Restarting Automatically After Power Is Restored

Even if atemporary power |oss occurs, you can restart the Drive automatically after power is restored to con-
tinue motor operation.

To restart the Drive after power is restored, set L2-01to 1 or 2.

If L2-01issetto 1, when power isrestored within thetime set in L2-02, the Drive will restart. If thetime setin
L2-02 is exceeded, dlarm UV1 (main circuit undervoltage) will be detected.

If L2-01 is set to 2, when the main power supply is restored while the control power supply (i.e., power supply
to the control panel) is backed up, the Drive will restart. Consequently, alarm UV 1 (main circuit undervoltage)
will not be detected.
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BRelated Parameters

Name Control Methods
; Change Open Open
Parameter o Setting Factory a Vi LS B
. Description y during L
Numbel R Seti g ; oop Flux Loop
pmoet Display ange €9 | operation | VA | With |\ go | Vector | Vector
PG
1 2
Momentary Enables and disables the
Power Loss momentary power |oss function.
Detection 0: Disabled - Drivetrips on (UV1)
Selection fault when power islost.
1: Power Loss Ride Thru
Time- Drivewill restart if power
L2-01 returns within the time set in Oto2 0 No Al A A A A
Pl L2-02.x1
Sdlection 2: CPU Power Active - Drive will
restart if power returns prior to
control power supply shut
down.*1
Momentary
;(_J;vethoss Sets the power loss ride-thru time.
ide-thru i i
! This value is dependent on the 0.1sec
L2-02 | Time capacity of the Drive. Only 0to255 y No A A A A A
PwrL effectivewhen L2-01 = 1.
Ridethrut
Momentary | sets the minimum time to wait to
Power Loss | 4|0 the residual motor voltage to
Minimum decay beforethe Drive output turns | 0.1 02
L2-03 |BaseBlock | hack on during power lossridethru. to .;zec No A | A A A A
Time After apower loss, if L2-03is 5.0
PwrL greater than L2-02, operation
Baseblockt | resumes after thetime set in L2-03.
Momentary
Power Loss
Voltage Sets the time it takes the output 00
L2-04 | Recovery voltage to return to the preset V/f to 0.3sec No A A A A A
Ramp Time | pattern after speed search (current 50 *2
detection mode) is complete. ’
PwrL V/IF
Ramp t
Undervoltage | Setsthe Drive's DC Bus
Detection undervoltage trip level. If thisis set 150
Level lower than the factory setting, : 190vd
L2-05 additional AC input reactance or 2100 3 ¢ No A A A A A
PUV Det DC busreactance may be necmy. 3
Leve Consult the factory before changing
this parameter setting.

*1 1 order for arestart to occur, the run command must be maintained throughout the ride thru period.
*2 Factory settings will vary based on drive capacity (values given here are for 200-240V class, 0.4kW).
*3  Setting value for 200-240V class. Double the value when working with 380-480V class drives

M Setting Precautions

« Error output signals are not output during momentary power 10ss recovery.

» To continue Drive operation after power has been restored, make settings so that run commands from the
control main circuit terminal are stored even while power is suspended.

« If the momentary power loss operation selection is set to 0 (Disabled), when the momentary power loss
exceeds 15ms during operation, alarm UV 1 (main circuit undervoltage) will be detected.
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@ Speed Search

The speed search function finds the actual speed of the motor that is rotating using inertia, and then starts
smoothly from that speed. When restoring power after a temporary power loss, the speed search function
switches connection from the commercial power supply, and then restarts the fan that is rotating using inertia.

BmRelated Parameters

Name Control Methods
i Change Open Open
Parameter . Descrintion Setting Factory during Vi P P!
b | Disply i e | S | | vt | v | (2P| 2| N2
PG
1 2
Speed search | Enables/disables the speed search
selection (cur- | function for the run command and
rent detection | sets the speed search method.
or speed cal- 0:Disabled, speed calculation
culation) 1: Enabled, speed calculation
2: Disabled, current detection
3: Enabled, current detection
Speed Calculation:
When the search is started, the
motor speed is calculated and
b3-01 acceleration/deceleration is 0to3 21 No A A A No A
performed from the cal culated
Spdsrch at speed to the specified frequency
Start (motor direction is also searched).
Current Detection:
The speed search is started from
the frequency when power was
momentarily lost and the
maximum frequency, and the 6
speed is detected at the search
current level. I
Speed search | sets the speed search operation
operating Cur- | crrent as a percentage, taking the
rent (current | prive rated current as 100%. Oto ‘o
b3-02 | detection) Not usually necessary to set. When | 200 100% No A | No | A No A
SpdSrch Cur- restarting is not possible with the
rent factory settings, reduce the value.
Speed search | sets the output frequency decelera-
?ecel(eranont tion time during speed search in
Ime (current | 1_second units. 0.1to
b3-03 | detection) Set the time for deceleration from 10.0 20sec No A | Not A No | No
SpdSrch Dec the maximum output frequency to
Time the minimum output frequency.
Speed search | Sets the contactor operating delay
wait time time when there is a contactor on
(current detec- | the output side of the Drive. When 0010
b3-05 |tionor speed | aspeed searchis performed after 2'0 0 0.2sec No A A A A A
calculation) recovering from a momentary '
power loss, the search operation is
Search Delay | delayed by the time set here.
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Name Control Methods

Parameter

. Change O 0
Setting Factory ] Vi pen pen
Range | Seting | 49 Loop | Flux | Loop

Operation | V| Wt | ooy | Vector | Vector
PG 1 2

Description

Min. base- Sets the Drive's minimum base-
block time block timein units of one second,
when the Drive is restarted after
power |oss ridethrough.

Sets the time to approximately 0.7

L2-03 times the motor secondary circuit 01to O.?sec No A A A A A
PwrL Base- | time parameter. 50 3
block t When an overcurrent or overvolt-
age occurs when starting a speed
search or DC injection braking,
increase the set values.
Voltage recov- | Sets the time required to return the
ery time Drive output voltage to normal
L2-04 voltage at thg completionof aspeed | 0.0to 0.3sec No A A A A A
PwrL V/F search, in units of one second. 5.0 *3

Sets the time required to recover

Ramp t .
from OVto the maximum voltage.

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

* 3. Factory settings depend on Drive capacity (The values shown are for a 200-240V Class Drive for 0.4kW).

Multi-function Contact Inputs (H1-01 to H1-10)

Control Methods
in . Open Open
=g Function VI Lp A Lpe
Value VA | with | FOOP | Flux  Loop
Vector | Vector | Vector
PG
1 2
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
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W Setting Precautions

« When both external search commands 1 and 2 are set for the multi-function contact terminals, an OPEQO3
(invalid multi-function input selection) operation error may occur. Set either external search command 1 or
external search command 2.

« |f speed search during startup is selected when using V/f control with PG, the Unit will start from the fre-
quency detected by PG.

« |f performing speed search using external search commands, add an external sequence so that the period
when the run command and external search command are both ON is at the very least the Minimum Base-
block Time (L2-03).

« |f the Drive output is equipped with a contact, set the contact operation delay time in the Speed Search
Wait Time (b3-05). The factory setting is 0.2 s. When not using the contact, you can reduce the search time
by making the setting 0.0 s. After waiting for the speed search wait time, the Drive starts the speed search.

» Parameter b3-02 is a current detection speed search (current detection level for search completion). When
the current falls below the detection level, the speed search is viewed as completed, and the motor acceler-
ates or decelerates to the set frequency. If the motor cannot restart, lower the set value.

« |f an overcurrent (OC) is detected when using speed search after recovery following a power loss, lengthen
the Minimum Baseblock Time (L2-03).

EApplication Precautions for Speed Searches Using Estimated Speed

» When using V/f control with or without a PG, always perform stationary autotuning for only line-to-line
resistance before using speed searches based on estimated speeds.

» When using open-loop vector control, always perform rotational autotuning before using speed searches
based on estimated speeds.

« If the cable length between the motor and Drive is changed after autotuning has been performed, perform
stationary autotuning for only line-to-line resistance again.

1 . . . . . . .
‘? - The motor will not operate when stationary autotuning or stationary autotuning only for line-to-line
s resistance is performed.
® P 6
IMPORTAN I
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BSpeed Search Selection

Set whether to enable or disable speed search at startup, and set the type of speed search (estimated speed or
current detection) using setting b3-01. To perform speed search when inputting the run command, set b3-01 to

lor3.
Search Name Estimated Speed Current Detection
Estimates the motor speed when the search
starts, and accelerates and decelerates from the tShtzrttesmspgtra:rsears\t\efrrlc; l&g;ﬁgg gr;fgm
Search Method estimated speed to the set frequency. You can -mporary po '
; ! o the highest frequency, and performs speed
also search including direction of motor rota- : .
tion detection at the current level during the search.
External speed search command 1:
External search command 1 and external Starts speed search from the maximum output
External Speed Search | search command 2 become the same operation, | frequency.
Command estimating the motor speed and starting the External speed search command 2:
search from the estimated speed. Starts speed search from the frequency refer-
ence set before the search command.
Application Precau- Cannot be used multi-motor drlves_, motorstwo In control method without PG, the motor may
tions or moreframessmaller than the Drive capacity, | .. vare 5 ddenly with light loads
and high-speed motors (130Hz min.) y g '

MEstimated Speed Search
The time chart for estimated speed searches is shown below.

Search at Startup
The time chart for when speed search at startup and speed search to multi-function input terminals us shown

below.
OFF f ON
Run command + : ; 7 Set frequency
: : r reference
Start using
Output frequency Speed detected !

Output current
: : 10s :
<+—>«—>» " Lower limit set using Speed Search Wait Time (b3-05).
Minimum baseblock time (L2-03) x 0.7*

Note: If the stopping method is set to coast to stop, and the run command turns ON in a short time,
the operation may be the same as the search in case 2.

Fig 6.42 Speed Search at Startup (Estimated Speed)
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Speed Search after Short Baseblock (during Power Loss Recovery, etc.)
» Loss Time Shorter Than the Minimum Baseblock Time (L2-03)

AC power supply ON OFF

: Set frequenc
Start using referencgze Y
i speed detected /

Output frequency L/—

Output current /u
. A

> ‘ 10 ms

<> *1 Baseblock time may be reduced by the output frequency
- : e 2 immediately before the baseblock.
Minimum baseblock time (L2-03) x 0.75*1

*2 After AC power supply recovery, motor waits for the
minimum Speed Search Wait Time (b3-05).
Fig 6.43 Speed Search after Baseblock (When Estimated Speed: Loss Time Is Set in L2-03)

» Loss Time Longer Than the Minimum Baseblock Time (L2-03)

AC power supply : ON OFF . Start using speed detected
: : Set frequency
: : ,/_/— reference
Output frequency : :

Output current A/k

< 10 ms

. .

: 6
Minimum baseblock time Speed Search Wait Time
(L2-03)

Fig 6.44 Speed Search After Baseblock (Estimated Speed: Loss Time > L2-03)

ECurrent Detection Speed Search

The time charts for current detection speed search is shown below.

Speed Search at Startup

The time chart when speed search at startup or external speed search command is selected is shown below.
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Run command OFF ON Deceleration time set in b3-03

Maximum output_:

! put, -— <~ Setfrequency
frequéncy or : reference
set frequency

Output frequency

Output current

P » :
. *

Minimum basebldck ﬁme * Lower limit is set using Speed Search Time (b3-05).
(L2-03)

Fig 6.45 Speed Search at Startup (Using Current Detection)

Speed Search after Short Baseblock (during Power Loss Recovery, etc.)
« Loss Time Shorter Than Minimum Baseblock Time

AC power supply ON OFF

Output frequency before power loss Set frequency

; : T Deceleration reference
: : : ; time set in b3-03
Output frequency : :

b3-02
speed search operating current

Output current

'« I *1 Baseblock time may be reduced by the output frequency
; 7 : immediately before baseblock.
Minimum baseblock time (L2-03) 1 *2 After AC power supply recovery, motor waits for the minimum

; Speed Search Wait Time (b2-03).
*2

Fig 6.46 Speed Search After Baseblock (Current Detection: Loss Time < L2-03)

» Loss Time Longer Than Minimum Baseblock Time

AC power supply ON OFF Outbut frequency before power loss
: H Set frequency
: : : : eceleration speed set in b3-03 | reference
Output frequency /

b3-02
Speed search operating time

Output current

— ‘«—»: Speed search wait time (b3-05)
Minimum baseblock time
(L2-03)

Fig 6.47 Speed Search After Baseblock (Current Detection: Loss Time > L2-03)
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Continuing Operation

€ Continuing Operation at Constant Speed When Frequency Reference Is
Lost

The frequency reference loss detection function continues operation using 80% speed of the frequency refer-
ence before loss when the frequency reference using an analog input is reduced 90% or more in 400ms.

When the error signal during frequency referencelossis output externally, set H2-01 to H2-05 (multi-function
contact output terminal M1-M2, M3-M4, M5-M6, P3-C3, and P4-C4 function selection) to C (frequency ref-
erence lost).

BmRelated Parameters

Name Control Methods
. Change [e) Open
Parameter ;o Setting Factory 3 VI pen P!
. Description ) during L
Number Range Settin : i oop | Flux | Loop
Display 9 9| operation | VA | With | oo | Vector | Vector
PG
1 2
Frequency Determines how the Drive will react
Reference when the frequency referenceis
Loss lost. The frequency referenceis
Detection considered lost when reference
Selection drops 90% or more of its current
L4-05 value for 400ms Otol 0 N [A|A] A ]| A] A

0: Stop - Drive will stop.

1: Run at L4-06 PrevRef - Drive
Ref Loss Sel will run at the percentage set in
L4-06 of the frequency reference
level at the time frequency
reference was lost.
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€ Restarting Operation After Transient Error (Auto Restart Function)

If a Drive error occurs during operation, the Drive will perform self-diagnosis. If no error is detected, the
Drive will automatically restart. Thisis called the auto restart function.

Set the number of auto restarts in parameter L5-01.

The auto restart function can be applied to the following errors. If an error not listed below occurs, the protec-
tion function will operate and the auto restart function will not.
* OC (Overcurrent)

RH (Braking resistor overheated)

¢ GF (Ground fault) ¢ RR (Braking transistor error)
* PUF (Fuse blown) ¢ OL1 (Motor overload)
e OV (Main circuit overvoltage) e OL2 (Drive overload)

« UV1 (Main Circuit Undervoltage, Main Circuit MC Operation Failure)®  * OH1 (Motor overhest)
¢ PF (Main circuit voltage fault) ¢ OL3 (Overtorque)
e LF (Output phasefailure) » OL4 (Overtorque)

* When L2-01 is set to 1 or 2 (continue operation during momentary power |0ss)

EAuto Restart External Outputs
To output auto restart signals externally, set H2-01 to H2-05 (multi-function contact output terminals M1-M2,
M3-M4, M5-M6, P3-C3, and P4-C4 function selection) to 1E (auto restart).

BRelated Parameters

Name Control Methods
. Change O O
Parameter ;o Setting Factory q VI pen pen
. Description 3 during L
Number Range Settin : ; oop | Flux | Loop
Display 9 9 Operation | VA va'g] Vector | Vector | Vector
1 2

Number of Sets the counter for the number of
Auto Restart | times the Drive will perform an
Attempts automatic restart on the following
faults: GF, LF, OC, OV, PF, PUF,
RH, RR, OL1, OL2, OL3, OL4,

UV 1. Auto restart will check to see
if the fault has cleared every 5ms.
When no fault is present, the Drive
Num of will attempt an auto restart. If the
Restarts Drive faults after an auto restart
attempt, the counter isincremented.
When the Drive operates without
fault for 10 minutes, the counter
will reset to the value set in L5-01.

L5-01 Oto 10 0 No A A A A A

Auto Restart | Determinesif the fault contact
Operation activates during an automatic
Selection restart attempt.

0: No Fault Relay - fault contact
L5-02 will not activate during an Otol 0 No A A A A A
automatic restart attempt.
Restart Sel 1: Fault Relay Active - fault
contact will activate during an
automatic restart attempt.

B Application Precautions
» The number of auto restarts count is reset under the following conditions:
After auto restart, normal operation has continued for 10 minutes.

After the protection operation has been performed, and the error has been verified, and an fault reset
has been input.
After the power supply is turned OFF, and then ON again.

« Do not use the auto restart function with variable |oads.



Drive Protection .

Drive Protection

This section explains the functions for protecting the Drive and the braking resistor.

€ Performing Overheating Protection on Mounted Braking Resistors

Perform overheating protection on Drive-mounted braking resistors (Model: ERF-150WJ O0).

When overheating in amounted braking resistor is detected, an alarm RH (M ounted braking resistor overheat-
ing) is displayed on the Digital Operator, and the motor coasts to a stop.

BRelated Parameters

Name Control Methods
) Change Open Open
Parameter e Setting Factory : VI 3 P
. Description : during ; Looj Flux | Loo
Number Display Range | Seting | operaon | VI | with | oot | \ector | vestor
PG
1 2
Internal Selects the DB protection only
Dyna_\mlc when using 3% duty cycle
Eraksltng heatsink mount Yaskawabraking
esistor ; i
’ resistor. This parameter does not
L&-01 Protection enable or disable the DB Otol 0 No AL A A A A
Selection function of the Drive.
DB Resistor 0: Not Prowded
Prot 1: Provided

Multi-function Contact Outputs (H2-01 to H2-05)

Control Methods
Setting . Open Open
VI
Value Function vi | with | Loop | Flux | Loop 6
PG Vector | Vector | Vector
1 2 I
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | Yes | Yes

time is too short or that the motor regeneration energy is too large. In these cases, lengthen the deceleration

% The most likely causes of RH (Mounted braking resistor overheating) being detected are that the deceleration
time or replace the Braking Resistor Unit with one with a higher breaking capacity.

INFO
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€ Reducing Drive Overheating Pre-Alarm Warning Levels

The Drive detects the temperature of the cooling fins using the thermistor, and protects the Drive from over-
heating. You can receive Drive overheating pre-alarms in units of 10°C.

The following overheating pre-alarm warnings are available: Stopping the Drive as error protection, and con-
tinuing operation, with the alarm OH (Radiation fins overheating) on the Digital Operator flashing.

BmRelated Parameters

Name Control Methods
i Change Open Open
Parameter ‘o Setting Factory q VI P p
. Description 3 during L = L
Number Range Settin : ; 0op X 00p
Display 9 9| operation | VA va(t? Vector | Vector | Vector
1 2
E)ve;heatAlarm When the cooling fin temperature |
ev o
L8-02 exceeds the value set in this to 05 oC No A A A A A
OH Pre-Alarm | Parameter, an Overheat Alarm 130
Lvl (OH) will occur.
Overheat Selects the Drive operation upon
CP)reAaII_ar m an OH pre-alarm detection.
peration 0: Ramp to Stop
L8-03 | salection 1 Coast to Stop 0to3 3 No A | A A A A
OH Pre-Alarm | 2 Fast-Stop
Sdl 3: Alarm Only

*  Factory settings will vary based on drive capacity.



Input Terminal Functions .

Input Terminal Functions

This section explains input terminal functions, which set operating methods by switching functions for the
multi-function contact input terminals (S3 to S12).

€@ Temporarily Switching Operation between Digital Operator and Control
Circuit Terminals

You can switch the Drive run command inputs and frequency reference inputs between local (i.e., Digital
Operator) and remote (input method using b1-01 and b1-02).

You can switch between local and remote by turning ON and OFF the terminals if an output from H1-01 to
H1-10 (multi-function contact input terminal S3 to S12 function selection) has been set to 1 (local/remote
selection).

To set the control circuit terminals to remote, set b1-01 and b1-02 to 1 (Control circuit terminals).

BRelated Parameters

Name Control Methods
Parameter - Setting Factory Cha.nge v | Open Open
Number Display Description Range | Setting Odurlng Vi | with | Loop | Flux | Loop
peration PG Vector | Vector | Vector
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 - Anaog input
termina A1l (or terminal A2
b1-01 based on parameter H3-09). Oto4 1 No Q Q Q Q Q
Reference 2: Serial Com - Modbus RS-422/
Source 4581? ter(rjnis-nals R+, R-, 6
,and S-.
3: Option PCB - Option board I
connected on 2CN.
4: Pulse Input (Terminal RP)
Run Selects the run command input
Command source.
Selection 0: Operator - RUN and STOP
keys on 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/
Run Source 485 terminals R+, R-,
S+,and S-.
3: Option PCB - Option board
connected on 2CN.

*

INFO

You can also perform local/remote switching using the LOCAL/REMOTE Key on the Digital Operator. When
the local/remote function has been set in the external terminals, the LOCAL/REMOTE Key function on the
Digital Operator will be disabled.




@ Blocking Drive Outputs (Baseblock Commands)

Set 8 or 9 (Baseblock command NO/NC) in one of the parameters H1-01 to H1-10 (multi-function contact
input terminal S3 to S12 function selection) to perform baseblock commands using the terminal's ON/OFF
operation, and prohibit Drive output using the baseblock commands.

Clear the baseblock command to restart the operating using speed search from frequency references from the
previous baseblock command input.

Multi-function Contact Inputs (H1-01 to H1-10)

Control Methods
Setting . Open Open
VI
Value Function VA | with | Loop | Flux | Loop
Vector | Vector | Vector
PG
1 2
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
ETime Chart

The time chart when using baseblock commands is shown bel ow.

Forward operation/Stop L3 I o

Input |
Baseblock command | p Cleared

Frequency reference

Output frequency /

Fig 6.48 Baseblock Commands

Search from stored frequency reference

- . Coast to a stop

1 . . " . .
Ny~ M If using baseblock commands with a variable load, do not frequently input baseblock commands during oper-
?‘ ation, as this may cause the motor to suddenly start coasting, and may result in the motor falling or slipping.
®
IMPORTANT]

6-70



Input Terminal Functions

@ Stopping Acceleration and Deceleration (Acceleration/Deceleration
Ramp Hold)

The acceleration/decel eration ramp hold function stops acceleration and deceleration, stores the output fre-
guency at that point in time, and then continues operation.

Set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to S12 function selection)
to A (acceleration/deceleration ramp hold) to stop acceleration and deceleration when the terminal is turned
ON and to store the output frequency at that point in time. Acceleration and deceleration will restart when the
terminal is turned OFF.

If d4-01 is set to 1 and the Acceleration/Deceleration Ramp Hold command is input, the output frequency is
still stored even after the power supply is turned OFF.

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter o Setting Factory q Vi P p
. Description 3 during L = L
Number Range Settin : i 00p ux 00p
! Display 9 9| operation | VI vagq Vector | Vector | Vector
1 2
Frequency This parameter is used to retain
Reference Hold | the held frequency referencein
Function U1-01 (d1-01) when power is
Selection removed. Thisfunctionis
available when the multi-function
d4-01 inputs “ accel/decel ramp hold” or | Oto1 0 No A A A A A
“up/down” commands are
MOP Ref selected (H1-XX = A or 10 and
Memory 11).
0: Disabled
1: Enabled
6
; I
ETime Chart

The time chart when using Accel eration/Decel eration Ramp Hold commands is given bel ow.

Power supply

OFF
Forward/Stop ~ OFF | ON | off [ oW

Acceleration/Deceleration 0FF§ | ON | OFF ON
Ramp Hold — ‘ | :

Frequency reference

Output frequency

,,,,,,,,,,,,,,, ?"";r"""d4—01 =1+*

1 d4-01 = 0

Hold Hold

Fig 6.49 Acceleration/Deceleration Ramp Hold
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EApplication Precautions

» When d4-01 is set to 1, the output frequency on hold is stored even after the power supply isturned OFF. If
performing operations using this frequency after the Drive has also been turned OFF, input the run com-
mand with the Acceleration/Decel eration Ramp Hold turned ON.

* When d4-01 is set to 0 and a run command is input while the Acceleration/Deceleration Ramp Hold is
turned ON, the output frequency will be set to zero.

« |f you input an Acceleration/Deceleration Ramp Hold command by error when decelerating during posi-
tioning, decel eration may be canceled.

€ Raising and Lowering Frequency References Using Contact Signals (UP/
DOWN)

The UP and DOWN commands raise and lower Drive frequency references by turning ON and OFF a multi-
function contact input terminal S3to S7.

To use this function, set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to
S12 function selection) to 10 (UP command) and 11 (DOWN command). Be sure to allocate two terminals so
that the UP and DOWN commands can be used as a pair.

The output frequency depends on the acceleration and deceleration time. Be sure to set b1-02 (Run command
selection) to 1 (Control circuit terminal).

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter s Setting Factory : VI pe p
. Description 5 during L Fi L
Numbel R Settil s . 00p UX 0op
oo Display ange W9 | operation | VI vpvgw Vector | Vector | Vector
1 2
Frequency
Reference 0.0
d2-01 | Upper Limit to |12000%| No | A|A | A | A | A
Ref Upper 110.0
Limit Determines maximum frequency
reference, set as a percentage of
Frequency maximum output frequency
Reference (E1-04). If the frequency 0.0
d2-02 |LowerLimit | referenceis above thisvalue, to 0.0% No A | A A A A
Ref Lower actual Drive speed will belimited | 110.0
Limit to thisvalue. This parameter
appliesto all frequency reference
Master Speed | sources.
Reference 0.0
d2-03 | LowerLimit to 00% | No [A|A| A | A | A
Ref1 Lower 1100
Limit

%



Input Terminal Functions .

BPrecautions

When setting and using UP and DOWN commands, observe the following precautions.

Setting Precautions

If multi-function input terminals S3 to S12 are set as follows, operation error OPEO3 (Invalid multi-function
input selection) will occur:

« Only either the UP command or DOWN command has been set.
« UP/DOWN commands and Accel eration/Decel eration Ramp Hold have been allocated at the same time.

Application Precautions

» Frequency outputs using UP/DOWN commands are limited by the frequency reference upper and lower
limits set in parameters d2-01 to d2-03. Here, frequency references from anal og frequency reference termi-
nal Al becomes the frequency reference lower limit. If using a combination of the frequency reference
from terminal A1 and the frequency reference lower limit set in either parameter d2-02 or d2-03, the larger
lower limit will become the frequency reference lower limit.

« |f inputting the run command when using UP/DOWN commands, the output frequency accelerates to the
frequency reference lower limit.

» When using UP/DOWN commands, multi-step operations are disabled.

» When d4-01 (Frequency Reference Hold Function Selection) is set to 1, the frequency reference held using
the UP/DOWN functions is stored even after the power supply is turned OFF. When the power supply is
turned ON and the run command is input, the motor accelerates to the frequency reference that has been
stored. To reset (i.e., to OHz) the stored frequency reference, turn ON the UP or DOWN command while
the run command is ON.

EConnection Example and Time Chart

The time chart and settings example when the UP command is alocated to the multi-function contact input
terminal S3, and the DOWN command is allocated to terminal S4, are shown below.

Parameter Name Set Value
H1-01 Multi-function input (terminal S3) 10
H1-02 Multi-function input (terminal $4) 11

Inverter

Forward
operation/Stop

Reverse
operation/Stop

Up command

Down command

Sequence
common

0to 10V analog
signal

A1 Frequency
reference lower limit

AC

Fig 6.50 Connection Example when UP/DOWN Commands Are Allocated
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Output frequency
Upper limit |

Accelerates to

lower limit Same d4-01 = 1

frequency /

d4-01 =0

Lower limit  |........... \

Forward operation/stop ON

UP command o

" Reference
ON i frequency rgse -

DOWN command

Frequency ON |_|

matching signal*

Power supply J N u ON

* The frequency matching signal turns ON when the motor is not accelerating/
decelerating while the run command is ON.

Fig 6.51 UP/DOWN Commands Time Chart



Input Terminal Functions .

@ Accelerating and Decelerating Constant Frequencies in the Analog Refer-
ences (+/- Speed)

The +/- speed function increments or decrements the frequency set in analog frequency reference d4-02 (+/-
Speed Limit) using two contact signal inputs.

To use this function, set One of the parameters H1-01 to H1-10 (multi-function contact terminal inputs S3 to
S12 function selection) to 1C (Trim Control Increase command) and 1D (Trim Control Decrease command).
Be sureto allocate two terminals so that the Trim Control Increase command and Trim Control Decrease com-
mand can be used as a pair.

BRelated Parameters

Name Control Methods
. Change O Open
Parameter s Setting Factory : VI pen p
: Description ] during L
Number Range Settin : ; oop | Flux | Loop
Display 2 9 | operaon | VA VPV'g' Vector | Vector | Vector
1 2
Trim Control Sets the amount of frequency
Level reference to be added or
subtracted as a percentage of
d4-02 maximum outpuit frequency 0t0100 | 10% No | A|A| A | A ]| A
Trim Control (E1-04) when multi-function
Lvl inputs “trim control increase” and
“trim control decrease” are
selected (H1-XX = 1C and 1D).

ETrim Control Increase/Decrease Command and Frequency Reference

The frequency references using Trim Control Increase/Decrease command ON/OFF operations are shown

below.
6
Set Frequency Set Frequency
Frequency Reference Reference Reference Set Frequency Command I
+ d4-02 - d4-02
Trim Control Increase
Command Terminal ON OFF ON OFF
Trim Control Dgcrease OFF ON ON OFF
Command Terminal

mApplication Precautions

» Trim Control Increase/Decrease command is enabled when speed reference > 0 and the speed referenceis
from an analog input.

» When the analog frequency reference value - d4-02 < 0, the frequency referenceis set to O.

« If only the Trim Control Increase command or Trim Control Decrease command has been set for a multi-
function contact input terminal S3 to S12, operation error OPEQO3 (invalid multi-function input selected)
will occur.
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€ Hold Analog Frequency Using User-set Timing
When one of H1-01 to H1-10 (multi-function contact input terminal S3 to S12 function selection) is set to 1E

(sample/hold analog frequency command), the analog frequency reference will be held from 100ms after the
terminal isturned ON, and operation will continue thereafter at that frequency.

The analog value 100ms after the command is turned ON is used as the frequency reference.

ON ON ON
Sample/hold | |_|
command " 100 - 100 €+ 100 ;

émsec émSeC émSeCE ,’_—’

Analog input

b, Frequency reference

Fig 6.52 Sample/Hold Analog Frequency

EPrecautions

When setting and executing sample and hold for analog frequency references, observe the following precau-
tions.

Setting Precautions

When using sample/hold of analog frequency reference, you cannot use the following commands at the same

time. If these commands are used at the same time, operation error OPEO3 (invalid multi-function input selec-
tion) will occur.

» Acceleration/Decel eration Ramp Hold command
« UP/DOWN command

« Trim Control Increase/Decrease command

Application Precautions

» When performing sample/hold of analog frequency references, be sure to store references of 100ms mini-
mum. If the reference time is less than 100ms, the frequency reference will not be held.

» The analog frequency reference that is held will be deleted when the power supply is turned OFF.

€ Switching Operations between a Communications Option Card and Con-
trol Circuit Terminals

You can switch reference input between the Communications Option Card and the control circuit terminals.
Set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to S12 function selection)

to 2 (Option/Drive selection) to enable switching reference input using the terminal ON/OFF status when the
Driveis stopped.
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HSetting Precautions
To switch command inputs between the Communications Option Card and the control circuit terminals, set the
following parameters.
 Set b1-01 (Reference Selection) to 1 (Control circuit terminal [analog input])
« Set b1-02 (Operation Method Selection to 1 (Control circuit terminal (sequence inputs])
« Set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to S12 function selec-
tion) to 2 (Option/Drive selection).

Terminal Status Frequency Reference and Run Command Selection
Drive
OFF (Can be operated from frequency reference or control circuit terminal from analog input termi-
nal.)

Communications Option Card

ON (Freguency reference and run command are enabled from communications Option Card.)

€ Jog Frequency Operation without Forward and Reverse Commands
(FJOG/RJIOG)

The FJOG/RJOG command functions operate the Drive using jog frequencies by using the terminal ON/OFF
operation. When using the FIOG/RJOG commands, there is no need to input the run command.

To use this function, set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to
S12 function selection) to 12 (FJOG command) or 13 (RJOG command).

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter . Descrintion Setting Factory - Vi p pe
| oepiy p e | S e | 1| | |2 |\
G
1 2
Jog Frequency | Freguency reference when: "Jog
Reference frequency reference” is selected
via multi-function input
terminals. "Jog frequency 6
reference” has priority over 0.00 e
"multi-step speed reference 1 to to
d1-17 4", Parameter d1-17 isalsothe | 40000 | 000HZ | Yes | Q1 Q1 Q1 Q1 Q
Jog Reference | reference for the JOG key on the *1
Digital Operator, and the multi-
function inputs “forward jog" and
"reversejog". Setting units are
affected by 01-03.

*1 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 limitin ~ E1-
04. The max setting is 400.00.
Multi-Function Contact Inputs (H1-01 to H1-10)

Control Methods

Setting . Open Open
\i

Value Function v | with | Loop | Flux | Loop

Vector | Vector | Vector
PG

1 2
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

mApplication Precautions
« Jog frequencies using FJOG and RJOG commands are given priority over other frequency references.

» When both FJOG command and RJOG commands are ON for 500ms or longer at the same time, the Drive
stops according to the setting in b1-03 (stopping method selection). 6-( ([
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@ Stopping the Drive by Notifying Programming Device Errors to the Drive
(External Fault Function)

The external fault function performs the error contact output, and stops the Drive operation if the Drive
peripheral devices break down or an error occurs. The digital operator will display EFx (External fault [input
terminal Sx]). The x in EFx shows the terminal number of the terminal that input the external fault signal. For
example, if an external fault signal isinput to terminal S3, EF3 will be displayed.

To use the external fault function, set one of the values 20 to 2F in one of the parameters H1-01 to H1-10
(multi-function contact input terminal S3 to S12 function selection).

Select the value to be set in H1-01 to H1-10 from a combination of any of the following three conditions.
« Signal input level from peripheral devices
« External fault detection method
» Operation during external fault detection

The following table shows the relationship between the combinations of conditions and the set value in H1-
oaq.

cot (g;%u't\llc‘fgill) Error([s)gge('iltiootz ';/I.‘)eﬂ-md Operation During Error Detection |

Ve | o ot | N coniee | S | g | Vo | Lo | Emereney |
Operation (Error) (Waming)

20 Yes Yes Yes

21 Yes Yes Yes

22 Yes Yes Yes

23 Yes Yes Yes

24 Yes Yes Yes

25 Yes Yes Yes

26 Yes Yes Yes

27 Yes Yes Yes

28 Yes Yes Yes

29 Yes Yes Yes

2A Yes Yes Yes

2B Yes Yes Yes

2C Yes Yes Yes

2D Yes Yes Yes

2E Yes Yes Yes

2F Yes Yes Yes

Note 1. Set theinput level to detect errors using either signal ON or signal OFF. (NO contact: External fault when ON; NC contact: External fault when
OFF).
2. Set the detection method to detect errors using either constant detection or detection during operation.
Constant detection: Detects while power is supplied to the Drive.
Detection during operation: Detects only during Drive operation.
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Monitor Parameters

This section explains the analog monitor and pulse monitor parameters.

€ Using the Analog Monitor Parameters

This section explains the analog monitor parameters.

BRelated Parameters

Name Control Methods
) Change Open Open
Parameter P Setting Factory : Vi (= p
. Description 3 during L = L
Numbel R St : i 00p ux 0op
et Display ange e Operation | VA | With |\ | Vector | Vector
PG
1 2
Terminal FM | Selects the monitor output (U1-xx)
Monitor function for terminals FM and FC.
Selection Refer to "U1-xx" monitors for
H4-01 available settings. 1to48 2 No A A A A A
Terminal FM Unavailable settings:
Sel 4,10, 11, 12, 13, 14, 25, 28, 29, 30,
31, 34, 35, 39, 40, 41, 42, 47, 49, 50
Terminal FM
Ha.02 Gain Setting | Setsterminal FM output level when c:c? 100% Ves olol o o o
= 0
Terminal EM | selected monitor is at 100%.**
1000.0
Gain
Terminal FM
BiasSetting | setsterminal FM output level when | 1100
H4-03 o 1 to 0.0% Yes A A A A A
Terminal FM | Selected monitor is at 0%.* 110.0
Bias
Terminal AM 6
Monitor Selects which monitor will be the
H4-04 | Selection output on terminals AM and FC. 1to 48 3 No A | A A A A
Termina AM | Same function choices as H4-01.
Sel
Terminal AM . .
Gain Setting Setsterminal AM output voltage (in 0.0
H4-05 percent of 10Vdc) when selected to 50.0% Yes Q Q Q Q Q
Terminal AM | monitor is at 100% output.*: 1000.0
Gain
Terminal AM ) )
Bias Setting Setsterminal AM output voltage (in | -110.0
H4-06 . percent of 10Vdc) when selected to 0.0% Yes A | A A A A
Terminal AM | monitor is at 0% output.** 110.0
Bias
Terminal FM | Selectsthe signal level of terminal
Signal Level | FM.
Selection 0: Oto 10Vdc
H4-07 1: -10to +10Vdc Oto2 0 No A A A A A
AO Leve 2: 4t0 20mA*?
Selectl * Set the anal og output jumper
CN15 in the proper position.
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Name Control Methods
. Change Open Open
Parameter ;o Setting Factory q VI pel p
. Description 3 during L = L
Numb R Sett : . 00p uX 0op
pmer Display ange 9 | operation | VA | with Vector | Vector | Vector
PG
1 2
AO-08/AO- | setsthe number of the monitor item
I%/IZ C'r;annel 1 | to be output. (U1-00)
onitor ; ;
FA-01 | Selection 'Llj'ggollom ng settings cannot be 11045 2 No A A A A A
AO Chl 4, 10to 14, 25, 28, 29, 30, 34, 35,
Select 39, 40, 41.
AO-08/AO-
12 Channel 1 | Setsthe channel 1 gain. 0.00
F4-02 | Gain Ex: Set F4-02 = 50% to output to 100.0% Yes A A A A A
100% at 5.0V output. 1000.0
AO Chl Gain
AO-08/AO- | setsthe number of the monitor item
&/Iz C_r;annel 2 | to be output. (U1-xx)
onitor ; ;
F403 | Selection ;P.efollom ng settings cannot be 11045 3 No A A A A A
AO Ch2 4,10to 14, 25, 28, 29, 30, 34, 39,
Select 40, 41.
AO-08/AO-
12 Channel 2 | Setsthe channel 2 gain. *3 0.00
FA-04 | Gain Ex: Set F4-04 = 50% to output to 50.0% Yes A| A A A A
—1 100% at 5.0V output. 1000.0
AO Ch2 Gain
AO Chl Bias | Setsthe channel 1 bias (100%/10V). | -110.0
F4-05 ] Ex: Set F4-05 = 50% to output 0% to 0.0% Yes A A A A A
AOChlBias | gt 5.0V output. 110.0
AO Ch2 Bias | Setsthe channel 2 bias (100%/10V). | -110.0
F4-06 ] Ex: Set F4-06 = 50% to output 0% to 0.0% Yes A A A A A
AOCh2Bias | gt 5.0V output. 110.0
AO-12
Channel 1 Sets the range of the voltage
) Signal Level | output.
F4-07 0 0to10Vdc Otol 0 No A A A A A
AO Opt 1: -10to +10Vdc
Level Sel
AO-12
Channel 2 Sets the range of the voltage
) Signal Level | output.
F4-08 0 0to10Vdc Otol 0 No A A A A A
AOQ Opt 1: -10to +10Vdc
Level Sel

*1 1norder 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.

*2 Setting "2: 4 to 20mA" is not available in F7A
*3 | order to adjust the meter, 100% of the 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. If 05 appears on the setting screen, then CH1 is used.
See F4-04 when stopped in Quick, Advanced, or Verify mode. |f 06 appears on the setting screen, then CH2 is used.
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ESelecting Analog Monitor Iltems

The digital operator monitor items (U1-00 [status monitor]) are output from multi-function analog output
terminals FM-AC and AM-AC. Refer to Chapter 5 User Parameters, and set the values for the OO part of
U1-00 (status monitor).

Alternatively, you can output monitor items (U1-00 [status monitor]) from analog output option terminal
channels 1 and 2 on analog monitor cards AO-08 and AO-12. Refer to the table of parameters, and set the val-
ues.

BAdjusting the Analog Monitor Items

Adjust the output voltage for multi-function analog output terminals FM-AC and AM-AC using the gain and
bias in H4-02, H4-03, H4-05, and H4-06. Also, adjust the output voltage for output channels 1 and 2 of Ana-
log Output Option Cards AO-08 and AO-12 using the gain and biasin F4-02, F4-04, and F4-06.

Adjusting the Meter

Display the data setting display for the gain and bias parameters corresponding to the output channel of the
Drive Unit and the AO Option Card while the Drive is stopped to output the following voltages to the analog
monitor terminal, to enable meter adjusting while the Drive is stopped.

10 V/100% monitor output x output gain + output bias

Output voltage

Gainx 10V

(V]

Bias x 10/100 V

0yk Monitor item 6
0% 100 %

Fig 6.53 Monitor Output Adjustment

BSwitching Analog Monitor Signal Levels

Monitor items corresponding to 0 to +10Voutput 0 to 10V signals when the monitor valueis positive (+), and 0
to -10Vsignals when the monitor value is negative (-). For monitor items corresponding to 0 to £10 V, refer to
Chapter 5 User Parameters.

% You can select the signal levels separately for multi-function analog output terminals and analog output option
terminals.

INFO
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€ Using Pulse Train Monitor Contents

This section explains pulse monitor parameters.

BRelated Parameters

Name Control Methods
Parameter Description Seting | Factory %ﬁ‘;%e Vi (Epen ?pen
Number i Range Settin, : s 00p 0op
. Display ¢ 9 | operaton |V vag Vector Vector
1 2
Terminal MP
"\DA“I S‘_atTra' N | Select the pulsetrain monitor output | 1,2, 5,
onitor : ;
: terminal MP function (value of the | 20, 24,
HE-06 | selection xx part of U1-xx). See Table A2 for | 31,36 2 Yes AA A A
Pulse Output the list of U1 monitors. only
Sel
Pulse Train Sets the number of output pulses
Monitor when the monitor is 100% (inHz). 0
H6-07 Scaling Set H6-06 to 2, an_d H6-07 to 0, to to 1440Hz Yes A A A A A
make the pul se train monitor output 32000
PO Scaling synchronous to the output
frequency.

MSelecting Pulse Monitor Items

Output digital operator monitor items (U1-00 [status monitor]) from pulse monitor terminal MP-SC. Refer to
Chapter 5 User Parameters, and set the OO part of U1-00 (Status monitor). The possible monitor selections
arelimited as follows: U1-01, 02, 05, 20, 24, 36.

BAdjusting the Pulse Monitor Items

Adjust the pulse frequency output from pulse monitor terminal MP-SC. Set the pulse frequency output when
100% frequency is output to H6-07.

Set H6-06 to 2, and H6-07 to 0, to output the frequency synchronous with the Drive's U-phase output.

MApplication Precautions

When using a pulse monitor parameter, connect a peripheral device according to the following load condi-
tions. If the load conditions are different, there is a risk of characteristic insufficiency or damage to the

machinery.
Using a Sourcing Output
Output Voltage MP Load impedance
(Isolated) Load Impedance (k) [ /
VRL (V)
] - VRL
+5V min. 1.5kQ min. AC
+8V min. 3.5kQ min.
+10V min. 10 kQ min.
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Using a Sinking Input

External Power 12 VDC+10%,
Supply (V) 15 VDC+10%
Sink Current (mA) 16mA Max

MP

AC

Monitor Parameters

External power supply

Load impedance

<4— Sinking current
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Individual Functions

This section explains the individual functions used in special applications.

€ Using MODBUS Communications

You can perform serial communications with MEMOCON-series Programmable Controllers (PLCs) or simi-
lar devices using the MODBUS protocol.

EMODBUS Communications Configuration

MODBUS communications are configured using 1 master (PLC) and amaximum of 31 slaves. Serial commu-
nications between master and slave are normally started by the master, and the slave responds.

The master performs signal communications with one slave at a time. Consequently, you must set the address
of each dave beforehand, so the master can perform signal communications using that address. Slaves receiv-
ing commands from the master perform the specified function, and send a response to the master.

MEMOCON-series PLC

= B |

RS-485 connections
example

Fig 6.54 Example of Connections between PLC and Drive

ECommunications Specifications

The MODBUS communications specifications are shown in the following table.

Iltem Specifications
Interface RS-422, RS-485
Communications Cycle Asynchronous (Start-stop synchronization)
Baud rate: Select from 1,200, 2,400, 4,800, 9,600, and 19,200 bps.

Data length: 8 hits fixed
Communications Parameters

Parity: Select from even, odd, or none.
Stop bits: 1 bit fixed
Communications Protocol MODBUS (RTU mode only)

Number of Connectable Units 31 units max. (when using RS-485)
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BCommunications Connection Terminal

MODBUS communications use the following terminals: S+, S, R+, and R-. Set the terminating resistance by
turning ON pin 1 of switch S1 for the last Drive only, as seen from the PLC.

S+

C +
S- j ) S1 zzzZZZZ)  Terminatin
o | oFF oNJ Terminatng
RS-422A omc—TIDm1 Vo] resistance
or RS-485 oR* Fa—o 2
~ g
°/Switch
r\R_ /ﬂ1
Terminating resistance (1/2 W, 110 Ohms)
Fig 6.55 Communications Connection Terminal
A\l 4 N L L
Yy~ 1. Separate the communications cables from the main circuit cables and other wiring and power cables.
~ 2. Use shielded cables for the communications cables, connect the shield cover to the Drive earth terminal,
® and arrange the terminals so that the other end is not connected to prevent operating errors due to noise.

IMPORTAN 3. When using RS-485 communications, connect S+ to R+, and S- to R-, on the Drive exterior.

||

EProcedure for Communicating with the PLC 6
Use the following procedure to perform communications with the PLC. I
Turn OFF the power supply turned and connect the communi cations cable between the PLC and the Drive.
Turn ON the power supply.
Set the required communications parameters (H5-01 to H5-07) using the Digital Operator.
Turn OFF the power supply, and check that the Digital Operator display has completely disappeared.
Turn ON the power supply once again.

o 0 kM w DN PR

Perform communications with the PLC.

not respond to the master within the set time, the same command message will be sent from the master

% Set the timer on the master to monitor response time from the slave. Set the master so that if the slave does
again.

INFO

6-85




6-86

BRelated Parameters

Name Control Methods
Parameter - Setting Factory Change v | Open Open
Number Display Description Range | Setting od“”"g vk | with | Loop | Flux | Loop
peration PG Ve(lztor Vector Ve;tor
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
termina A1 (or terminal A2
b1-01 based on parameter H3-09). Oto4 1 No Q Q Q Q Q
Reference 2: Serial Com - Modbus RS-422/
Source 485 terminas R+, R-,
S+,and S-.
3: Option PCB - Option board
connected on 2CN.
4: Pulse Input (Terminal RP)
Run Selects the run command input
Command source.
Selection 0: Operator - RUN and STOP
keys on Digital Operator.
1: Terminals - Contact closure on
b1-02 terminals S1 or S2. Oto3 1 No Q Q Q Q Q
2: Serial Com - Modbus RS-422/
Run Source 485 terminals R+, R-,
S+,and S-.
3: Option PCB - Option board
connected on 2CN.
Drive Node | Selects Drive station node number
Address (address) for Modbus terminals
H5-01 [ R+, R-, S+, S The Drivespower | 00020 | gf N |A|A| A | A]| A
Serial ComM | gt be cycled for the setting to
Adr take effect.
Communicati | Selectsthe baud rate for Modbus
on Speed terminals R+, R-, St and S-. The
Selection Drive's power must be cycled for
the setting to take effect.
H5-02 0: 1200 bps Oto4 3 No A A A A A
Serial Baud | 1:2400bps
Rate 2: 4800 bps
3: 9600 bps
4: 19200 bps
Communicati | Selects the communication parity
on Parity for Modbus terminals R+, R-, S+
Selection and S-. The Drive's power must be
H5-03 cycled for the setting to take 0102 0 No A A A A A
. effect.
Serial Com 0: No Parity
Sel 1: Even Parity
2: Odd Parity
Stopping Selects the stopping method when
Method After | acommunication timeout fault
Communicati | (CE) is detected.
H5-04 | on Error 0: Ramp to Stop Oto3 3 No A A A A A
) 1: Coast to Stop
Serial Fault 2: Fast-Stop
Sel 3: Alarm Only
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Name Change Control Methods
Parameter . Settin Factol h Open Open
Number Display Description Rangg Seﬁing Od“”"g VI v\vllfif"l Loop | Flux | Loop
peration PG Veitor Vector Ve;tor
Communicati | Enablesor disablesthe
on Fault communications timeout fault
Detection (CE).
Selection 0: Disabled - A communication
H5-05 loss will not cause a Oorl 1 No A A A A A
communication fault.
Serial Flt Dtct| 1: Enabled - If communication is
lost for more than 2 seconds, a
CE fault will occur.
Drive
TransmitWait | Set the delay time from when the
H5-06 | Time Drive receives data to when the 5t0 65 5ms No A A A A A
Transmit Drive sends data.
WaitTIM
RTS Control Enables or disables "request to
Selection send" (RTS) control:
H5-07 0: Disabled - RTSisawayson Oorl 1 No A A A A A
gs Control | 9. Enabled - RTSturns on only

when sending

I1f H5-01 is set to zero, then the drive will be unable to respond to Modbus communication.
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MODBUS communications can perform the following operations regardless of the settings in b1-01 and b1-02.
» Monitoring operation status from the PLC
« Setting and reading parameters
» Resetting errors
« Inputting multi-function commands

An OR operation is performed between the multi-function commands input from the PLC and commands
input from multi-function contact input terminals S3to S7.

EMessage Format

In MODBUS communications, the master sends commands to the slave, and the slave responds. The message
format is configured for both sending and receiving as shown below, and the length of data packetsis changed
by the command (function) contents.

Slave address

Function code

Data

Error check

The space between messages must support the following.
PLC to Inverter Inverter to PLC PLC to Inverter

-
>

[Command message Response message [Command message|

fefe] oot
24 bits Iong—T T—H5—06 24 bits Ior‘ng—T T— 5 ms min.

setting

Time (Seconds)

Fig 6.56 Message Spacing

Slave Address

Set the Drive address from 0 to 32. If you set 0, commands from the master will be broadcast (i.e., the Drive
will not return responses).

Function Code

The function code specifies commands. There are three function codes, as shown below.

) Command Message Response Message
Function Code . - -
(Hexadecimal) Function Min. Max. Min. Max.
(Bytes) (Bytes) (Bytes) (Bytes)
03H Read storage register contents 8 8 7 37
08H Loopback test 8 8 8
10H Write multiple storage registers 11 41 8

Data

Configure consecutive data by combining the storage register address (test code for a loopback address) and
the data the register contains. The data length changes depending on the command details.
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Error Check

Errors are detected during communications using CRC-16. Perform cal culations using the following method.

1. Thefactory setting for CRC-16 communicationsisusually 0, but when using the MODBUS system, set the
factory settingto 1 (i.e., set al 16 bitsto 1).

2. Cdculate CRC-16 using MSB as slave address L SB, and LSB as the MSB of the final data.
3. Also calculate CRC-16 for response messages from the slaves, and compare them to the CRC-16 in the

response Messages.

BMODBUS Message Example
An example of MODBUS command/response messages is given below.

Reading Storage Register Contents

Read the contents of the storage register only for specified quantities whose addresses are consecutive, starting
from a specified address. The contents of the storage register are separated into higher place 8 bits and lower
place 8 bits, and comprise the data within response messages in address order.

The following table shows message examples when reading status signals, error details, data link status, and
frequency references from the dave 2 Drive.

Response Message Response Message
Command Message (During Normal Operation) (During Error)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
Higher 00H Data quantity 08H Error code 03H
Start place
Address i i
: a;eeard e;;; CRC-16
Higher 00H Lower 65H Lower 31H 6
place place place
Quantity . I
Lower 04H ngher 00H
place Next stor- | Place
i age register
Higher 45H Lower 00H
place place
CRC-16 -
Lower FOH Higher 00H
place Next stor- | Place
age register
Lower O00H
place
Higher O1H
Next stor- | Place
age register
Lower FAH
place
Higher AFH
place
CRC-16
Lower 8oH
place
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Loopback Test

The loopback test returns command messages directly as response messages without changing the contents to
check the communications between the master and slave. You can set user-defined test code and data values.

The following table shows a message example when performing a loopback test with the slave 1 Drive.

Response M e Response M e
Command Message (DurinegSp Normal ?;?ation) eflg)uring Erﬁ)ﬁg
Slave address 01H Slave address O1H Slave address 01H
Function code 08H Function code 08H Function code 89H
I-:)Ilgazg OOH I-:;Igz:r OOH Error Code O1H
Test Code Cower Test Code Cower Higher
place 00H place O0H RO16 place 86H
F:)'lgzg ASH F:)'lgzg ASH "p?;"c‘: 50H
Data Data
L ower 37H L ower 37H
place place
Tlgzg DAH Tlgzg DAH
CRC-16 Cower CRC-16 Cower
8DH 8DH
place place

Writing to Multiple Storage Registers

Write the specified data to each specified storage register from the specified addresses. The written data must
be in the following order in the command message: Higher place 8 bits, then lower place 8 bits, in storage reg-

ister address order.

The following table shows an example of a message when forward operation has been set at afrequency refer-
ence of 60.0Hz in the slave 1 Drive by the PLC.

Response Message Response Message
Command Message (During Normal Operation) (During Error)
Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
Higher Higher
Sart place 00H Sart place 00H Error code 02H
Address chl);vcir 01H Address Ibclngvcir 01H I—I:)llg:zir CDH
Higher Higher CRC16 T ower
place 00H place 00H place C1H
Quantity Lower Quantity Lower
02H 02H
place place
No. of data 04H Tlgzg 10H
Higher CRC-16 T ower
place 00H place 08H
Lead data Lower
01H
place
Tlgzg O02H
Next data Cower
58H
place
FS&S 63H
CRC-16 Lowar
39H
place
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Set the number of data specified using command messages as quantity of specified messages x 2. Handle
response messages in the same way.

INFO

EData Tables

The data tables are shown below. The types of data are as follows: Reference data, monitor data, and broadcast
data.

Reference Data

The reference data table is shown below. You can both read and write reference data

Register No. Contents
0000H Not used
Frequency reference
Bit 0 Run/stop command 1: Run O: Stop
Bit 1 Forward/reverse operation  1: Reverse O: Forward
Bit 2 External fault 1: Error (EFO)
Bit 3 Fault reset 1: Reset command
Bit 4 ComNet
Bit5 ComCirl
Bit 6 Multi-function input command 3
0001H Bit 7 Multi-function input command 4
Bit 8 Multi-function input command 5
Bit 9 Multi-function input command 6
Bit A Multi-function input command 7
Bit B Multi-function input command 8
BitC Multi-function input command 9
Bit D Multi-function input command 10 6
Bit E Multi-function input command 11 I
Bit F Multi-function input command 12
0002H Frequency reference (Set units using parameter 01-03)
0003H Not used
0004H Torque reference
0005H Torque compensation
0006H PID target value
0007H Analog output 1 setting (-11 VV/-1540 to 10 V/1540)
0008H Analog output 2 setting (-11 VV/-1540 to 11 VV/1540)
Multi-function contact output setting
Bit0 Contact output (terminal M1-M2) 1: ON 0O: OFF
Bit 1 Contact output (terminal M3-M4) 1: ON 0: OFF
Bit 2 Contact output (terminal M5-M6) 1: ON 0: OFF
0009H Bit 3 PHC3(Contact P3-C3) 1: ON 0: OFF
Bit4 PHC4(Contact P4-C4) 1: ON 0: OFF
Bit5 Not used
Bit 6 Set error contact (terminal MA-MC) output using bit 7. 1: ON 0: OFF
Bit 7 Error contact (terminal MA-MC) 1: ON 0: OFF
Bits8toF | Not used
000AH to 000EH | Not used

6-91



6-92

Register No. Contents
Reference selection settings
Bit 0 Not used
Bit 1 Use MODBUS 0006H PID target value
000FH Bits2toB | Not used
C Broadcast dataterminal S5input 1: Enabled 0: Disabled
D Broadcast dataterminal S6 input 1: Enabled 0: Disabled
E Broadcast dataterminal S7 input 1: Enabled 0: Disabled
F Broadcast dataterminal S8 input 1: Enabled 0: Disabled

Note Write 0 to all unused bits. Also, do not write data to reserved registers.

Monitor Data

The following table shows the monitor data. Monitor data can only be read.

Register No. Contents
Drive status
Bit0 Operation 1: Operating 0: Stopped
Bit1 Reverse operation 1: Reverse operation 0: Forward operation
Bit 2 Drive startup complete 1: Completed 2: Not completed
Bit 3 Error 1: Error
0020H Bit4 Data setting error 1: Error
Bit5 Multi-function contact output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit 6 Multi-function contact output 2 (terminal M3 - M4) 1: ON 0: OFF
Bit7 Multi-function contact output 3 (terminal M5 - M6) 1. ON 0: OFF
Bit 8 Multi-function PHC output 3 (terminal P3 - C3) 1: ON 0: OFF
Bit 9 Multi-function PHC output 4 (terminal P4 - C4) 1: ON 0: OFF
BitsA and B | Not used
Error details
Bit 0 Overcurrent (OC) Ground fault (GF)
Bit 1 Main circuit overvoltage (OV)
Bit 2 Drive overload (OL2)
Bit 3 Drive overheat (OH1, OH2)
Bit4 Injection brake transistor resistance overheat (rr, rH)
Bit5 Fuse blown (PUF)
Bit 6 PID feedback reference lost (FbL)
0021H B?t 7 External fault (EF, EFO)
Bit 8 Hardware error (CPF)
Bit9 Motor overload (OL1), overtorque 1 (OL 3) detected, or overtorque 2 (OL4) detected
Bit A PG broken wire detected (PGO), Overspeed (OS), Speed deviation (DEV)
BitB Main circuit undervoltage (UV) detected
. Main circuit undervoltage (UV 1), control power supply error (UV2), inrush preven-
BitC . -
tion circuit error (UV3), power loss
BitD SPO output phase open, SPI output phase open
Bit E MODBUS communications error (CE)
Bit F Operator disconnected (OPR)
Datalink status
Bit 0 Writing data
Bit 1 Not used
0022H Bit 2 Not used
Bit 3 Upper and lower limit errors
Bit4 Data integrity error
Bits5toF | Not used
0023H Frequency reference (U1-01)
0024H Output frequency (U1-02)
0025H Output voltage reference (U1-06)
0026H Output current (U1-03)
0027H Output power (U1-08)
0028H Torque reference (U1-09)
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Register No. Contents
0029H Not used
002AH Not used
Sequence input status
BitO 1: Control circuit terminal S1 ON
Bit 1 1: Control circuit terminal S2 ON
Bit 2 1: Control circuit terminal S3 ON
Bit 3 1: Control circuit terminal S4 ON
Bit4 1: Control circuit terminal S5 ON
002BH Bit5 1: Control circuit terminal S6 ON
Bit 6 1: Control circuit terminal S7 ON
Bit 7 1: Control circuit terminal S8 ON
Bit 8 1: Control circuit terminal S9 ON
Bit9 1: Control circuit terminal S10 ON
Bit A 1: Control circuit terminal S11 ON
BitB 1: Control circuit terminal S12 ON
BitsCtoF | Not used
Drive status
BitO Operation 1: Operating
Bit1 Zero speed 1: Zero speed
Bit 2 Frequency matching 1: Matched
Bit 3 User-defined speed matching 1: Matched
Bit4 Frequency detection 1
Bit5 Frequency detection 2
Bit 6 Drive startup compl eted 1: Startup completed
002CH Bit7 Low voltage detection 1: Detected
Bit 8 Baseblock 1: Drive output baseblock
Bit9 Frequency reference mode 1: Not communications 0: Communications
BitA Run command mode 1: Not communications 0: Communications
Bit B Overtorque detection 1: Detected
BitC Frequency reference lost 1: Lost
BitD Retrying error 1: Retrying
BitE Error (including MODBUS communications time-out) 1:Error occurred 6
Bit F MODBUS communications time-out 1: Timed out e
Multi-function contact output status
Bit0 Multi-function contact output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit1 Multi-function contact output 2 (terminal M3 - M4) 1: ON 0: OFF
002DH Bit 2 Multi-function contact output 3 (terminal M5 - M6) 1: ON 0: OFF
Bit 3 Multi-function PHC output 3 (terminal P3 - C3) 1: ON 0: OFF
Bit 4 Multi-function PHC output 4 (terminal P4 - C4) 1: ON 0: OFF
Bits5toF | Not used
002EH - 0030H | Not used
0031H Main circuit DC voltage
0032H Torque monitor
0033H Output power (U1-08)
0034H - 0037H | Not used
0038H PID feedback quantity (Input equivalent to 100%/Max. output frequency; 10/1%; without sign)
0039H PID input quantity (+100%/+Max. output frequency; 10/1%; with sign)
003AH PID output quantity (+100%/+Max. output frequency; 10/1%; with sign)
003BH CPU software number
003CH Flash software number
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Register No. Contents
Communications error details

Bit0 CRC error
Bit1 Invalid data length
Bit 2 Not used

003DH Bit 3 Parity error
Bit4 Overrun error
Bit5 Framing error
Bit 6 Time-out

Bits7toF | Not used
003EH kVA setting
003FH Control method

Note Communications error details are stored until an fault reset isinput (you can also reset while the Unit is operating).

Broadcast Data
The following table shows the broadcast data. You can also write this data.

igglrzt:sr Contents
Operation signal
Bit0 Run command 1: Operating 0: Stopped
Bit1 Reverse operation command 1: Reverse 0: Forward
Bits2and 3 | Not used
Bit4 External fault 1: Error (set using H1-01)
0001H Bit5 Fault reset 1: Reset command (set using H1-02)
Bits6toB | Not used
BitC Multi-function contact input terminal S5 input
BitD Multi-function contact input terminal S6 input
Bit E Multi-function contact input terminal S7 input
BitF Multi-function contact input terminal S8 input
0002H Frequency ref- | 5300011009
erence

Note Bit signals not defined in the broadcast operation signals use local node data signal's continuously.

BENTER Command

When writing parameters to the Drive from the PLC using MODBUS communications, the parameters are
temporarily stored in the parameter data area in the Drive. To enable these parameters in the parameter data
area, use the ENTER command.

There are two types of ENTER commands: ENTER commands that enable parameter data in RAM, and
ENTER commands that write data to EEPROM (non-volatile memory) in the Drive at the same time as
enabling datain RAM.

The following table shows the ENTER command data. ENTER command data can only be written.

The ENTER command is enabled by writing O to register number 0900H or 0910H.

Register No. Contents
0900H Write parameter datato EEPROM
0910H Parameter data is not written to EEPROM, but refreshed in RAM only.

execute ENTER commands (0900H) written to EEPROM.
The ENTER command registers are write-only. Consequently, if reading these registers, the register address
INFO will become invalid (Error code: 02H).

% The maximum number of times you can write to EEPROM using the Drive is 100 thousand. Do not frequently
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EError Codes
The following table shows MODBUS communications error codes.

Error Code Contents

Function code error

01 A function code other than 03H, 08H, or 10H has been set by the PLC.

Invalid register number error
02H » Theregister address you are attempting to access is not recorded anywhere.
» With broadcast sending, a start address other than 0000H, 0001H, or 0002H has been set.

Invalid quantity error
03H » The number of data packets being read or written is outside the range 1 to 16.
 Inwrite mode, the number of data packets in the message is not No. of packets x 2.

Data setting error
» A simple upper limit or lower limit error has occurred in the control data or when writing parame-

21H
ters.
» When writing parameters, the parameter setting isinvalid.
Write mode error
» Attempting to write parameters from the PL C during operation.
29H  Attempting to write via ENTER commands from the PLC during operation.

 Attempting to write parameters other than A1-00 to A1-05, E1-03, or 02-04 when warning alarm
CPFO03 (defective EEPROM) has occurred.
 Attempting to write read-only data.

Writing during main circuit undervoltage (UV) error
23H » Writing parameters from the PLC during UV (main circuit undervoltage) alarm.
» Writing viaENTER commands from the PLC during UV (main circuit undervoltage) alarm.

Writing error during parameter processing

24H Attempting to write parameters from the PLC while processing parametersin the Drive.

ESlave Not Responding

In the following cases, the slave will ignore the write function. If the slave address specified in the command
messageis 0, all slaves execute the write function, but do not return response messages to the master.

» When acommunications error (overrun, framing, parity, or CRC-16) is detected in the command message.
» When the slave address in the command message and the slave addressin the Drive do not agree.

» When the data that configures the message and the data time length exceeds 24 hits.

» When the command message data length isinvalid.

Application Precautions

Set a timer in the master to monitor response time from the slaves. Make the setting so that if no responseis
sent to the master from the slave within the set time, the same command message is sent again from the mas-
ter.
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mSelf-Diaghosis

The Drive has a built-in function for self-diagnosing the operations of serial communications interface cir-
cuits. Thisfunction is called the self-diagnosis function. The self-diagnosis function connects the communica-
tions parts of the send and receive terminals, receives the data sent by the Drive, and checks if
communications are being performed normally.

Perform the self-diagnosis function using the following procedure.

1. Turn ON the power supply to the Drive, and set 67 (communications test mode) in parameter H1-05 (Ter-
minal S7 Function Selection).

Turn OFF the power supply to the Drive.

Perform wiring according to the following diagram while the power supply is turned OFF.

Turn ON the terminating resistance. (Turn ON pin 1 on DIP switch 1.)

o~ DN

Turn ON the power supply to the Drive again.

5]

| s1 |]|s2 | s3 | sa | s5 [ s6 | s7 | | RP| R+ | R—[ s+ [s—]

Fig 6.57 Details of Communications Terminals

“Pass’ will be displayed if self-diagnosisis completed without an error occurring.

If an error occurs, a CE (MODBUS communications error) alarm will be displayed on the Digital Operator,
the error contact output will be turned ON, and the Drive operation ready signal will be turned OFF.
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€ Using the Timer Function

Multi-function contact input terminals S3 to S7 can be designated as timer function input terminals, and multi-
function output terminals M1-M2, M3-M4, and M5-M#6 can be designated as timer function output terminals.
By setting the delay time, you can erase chattering from the sensors and switches.

» Set one of the parameters H1-01 to H1-10 (multi-function contact input terminal S3 to S12) to 18 (timer
function input).

» Set H2-01 to H2-03 (multi-function output terminals M1-M2, M3-M4, M5-M6, P3-C3, and P4-C4 func-
tion selection) to 12 (timer function output).

BRelated Parameters

Name Control Methods
; Change Open Open
Parameter - Setting | Factory 2 VI LS iz
. Description ) durin
e | Display i Range | seung. | it | i [ e | (22|
PG
1 2
Timer Function | Used in conjunction with amulti-
ON-Delay Time | function digital input and a multi-
function digital output
) programmed for the timer 0.0to
b4-01 Delay-ON function. This sets the amount of 300.0 0.0sec No A A A A A
Timer time between when the digital
input is closed, and the digital
output is energized.
Timer Function | Used in conjunction with amulti-
OFF-Delay function digital input and a multi-
Time function digital output 0010
b4-02 programmed for the timer : 0.0sec No A A A A A
) ] 300.0
Delay-OFF function. This sets the amount of
Timer time the output stays energized
after the digital input is opened. (&)

ESetting Example

When the timer function input ON time is longer than the value set in b4-01, the timer output function is
turned ON. When the timer function input OFF time is longer than the value set in b4-02, the timer output
function is turned OFF. An example of timer function operation is given in the following diagram.

[1[1]]

Timer function input | ON

'Tlﬂl_l

oN |

ON

Timer function output |

b4-01 b4-02 b4-01 b4-02

Fig 6.58 Timer Function Operation Example
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€ Using PID Control

PID control isamethod of making the feedback value (detection value) match the set target value. By combin-
ing proportiona control (P), integral control (1), and derivative control (D), you can even control targets
(machinery) with play time.

The characteristics of the PID control operations are given below.

P control Outputs the amount of operation proportional to the deviation. You cannot, however, set the
deviation to zero using P control aone.

| control Outputs the amount of operation that integrates the deviation. Used for matching feedback
value to the target value. | control is not suited, however, to rapid variations.

D control  Outputs the amount of operation derived from the deviation. Can respond promptly to rapid
variations.

EPID Control Operation

To understand the differences between each PID control operation (P, I, and D, the variation in the amount of
operation (output frequency) is as shown in the following diagram when the deviation (i.e., the difference
between the target value and feedback value) is fixed.

Deviation
Time
PID control
Amount of operation .- | control
D control
P control
Time

Fig 6.59 PID Control Operation

EPID Control Applications

The following table shows examples of PID control applications using the Drive.

Example of

Application Control Details Sensor Used

* Feeds back machinery speed information, and matches speed to the target value.

trSgtlaed Con- |, Inputs speed information from other machinery as the target value, and performs ;l;)arChometer genera-
synchronous control using the actual speed feedback.

Pressure . .

Control Feeds back pressure information, and performs constant pressure control. Pressure sensor

Flow Rate . . )

Control Feeds back flow rate information, and controls the flow rate highly accurately. Flow rate sensor

Tempera- | Feeds back temperature information, and performs temperature adjustment control by |+ Thermocouple
ture Control | rotating the fan. e Thermistor
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BRelated Parameters

Individual Functions

Name Control Methods
: Change Open Open
Parameter P Setting Factory 3 Vi LS B
) Description ) during L
Numbel R Seti { ; oop Flux Loop
Her Display ange 9| Operation | VA va'g Vector | Vector | Vector
1 2
PID Function This parameter determines the
Setting function of the PID control.
0: Disabled
1: D= Feedback
b5-01 2: D= Feed-Forward Oto4 0 No A A A A A
PID Mode 3. Freg. Ref. + PID output
(D = Feedback)
4: Freg. Ref. + PID output
(D = Feed-Forward)
Proportional ) ) 0.00
bs.02 | Gain Setting Sets the proportional gain of the to 1.00 Yes A A A A A
PID controller.
PID Gain 25.00
Intregral Time | sgts the integral time for the PID 0.0
b5-03 | Setting controller. A setting of zero to 1.0sec Yes A | A A A A
PID | Time disablesintegral control. 360.0
Intregral Limit | Setsthe maximum output possible 00
Setting from the integrator. Set asa ’
b5-04 . to 100.0% Yes A A A A A
percentage (%) of maximum 100.0
Derivative Sets D control derivative time. A 0.00
b5-05 | Time setting of 0.00 disables derivative to 0.00sec | Yes A | A A A A
PID D Time control. 10.00
PID Output Setsthe maximum output possible 00
b5-06 Limit fromthe entire PID controll_er. Set to 100.0% Yes A A A A A
as a percentage (%) of maximum 100.0
PID Offset Sets the amount of offset of the
Adjustment output of the PID controller. Set
o .
?rsezfggsntage (%) of maximum 1000
- ) 0,
bS-07 Theoffset is summed withthe | . 00% | Yes | A LA LA LA A
PID Offset PID output. This can be used to :
artificially kick-start aslow
starting PID loop.
PID Primary Sets the amount of time for the
Delay Time filter on the output of the PID
Constant controller.
Note: The offset is summed with 0.00
b5-08 the PID output. This can be used to 0.00sec Yes A A A A A
PID Delay to artifically kick-start aslow 10.00
Time starting PID loop.
Note: Normally , changeis not
required.
PID Output Determines whether the PID
Level Selection | controller will be direct or
reverse acting.
b5-09 Output Level 0: Normal Output (direct acting) Otol 0 No A A A A A
So 1: Reverse Output (reverse
acting)




Name Control Methods
. Change Open Open
Parameter ‘o Setting Factory q VI pel p
. Description 3 during L = L
Numbel R Sett 5 . 00p uX 0op
pmer Display ange 9| Operation | VA va'g] Vector | Vector | Vector
1 2
PID Output . 0.0
b5.10 | Gain Setting Sets the output gain of the PID to 10 No A A A A A
controller. 25.0
Output Gain .
PID Output 0: Zero Limit (when PID output
Reverse goes negative, Drive stops).
Selection Zero Limit is automatic when
b5-11 reverse prohibit is selected Otol 0 No A A A A A
using b1-04.
Output Rev Sel | 1: Reverse (when PID goes
negative, Drive reverses).
PID Feedback 0: Disabled (no detection of loss
Reference of PID feedback)
Missing 1: Alarm (detection of loss of
Detection PID feedback, operation
Selection continues during detection
b5-12 with the fault contact not Oto2 0 No A A A A A
energized)
2: Fault (detection of loss of PID
Fb los Det Sel feeedback, coast to stop
during detection and fault
contact energizes)
E' D Fg(eatdb?_ck Sets the PID feedback loss
oss Detection i
b5-13 || evel detection level asapercentage | 1100 | ggy No | A|A]| A | A | A
(%) of maximum frequency
FblosDet Lvl | (EL-04).
PID Feedback
Loss Detection | Sets the PID feedback loss 0.0
b5-14 | Time detection delay time in terms of to 1.0sec No A A A A A
seconds. 255
Fblos Det Time
PID Sleep Sets the sleep function start
Function Start frequency. 0.0
bs-15 |Level Note: Enabled even when PID to 0.0Hz No A A A A A
PID Sleep control mode has not been 400.0
i Sle(_ep Sets the sleep function delay time 00
bs-16 |Delay Time | P & to [00sc| No |A|A| A | A | A
in terms of 0.1 seconds.
PID Sleep Time 255
PID Accel/ Applies an accel/decel timeto the
Decel Time PID setpoint reference. The 0.0
b5-17 Drive's standard softstarter to 0.0sec No A A A A A
PID SFSTime | (C1-xx and S-curve) still affects 255
the output of the PID agorithm.
Terminal RP Selectsthe function of pulsetrain
Pulse Train terminal RP
He-01 |!NPutFunction | o Frequency reference 0to2 0 No A | A A A A
Selection 1: PID feedback value
Pulse Input Sel 2: PID setpoint value




Individual Functions

Name ) . Control Methods
o Output Signal Level During vi Gpen Gpen
f - . . !
ptid o Description Multi-Function Analog el v ‘;n/{]fq Liep | =w | e
Py Output pG | Vector | Vector | Vector
1 2
PI Feedback
U124 Value Feedback signal level when PID | 10V: Maximum Frequency 001 | A A A A
PID control is used. (possible for -10V thru +10V) | %
Feedback
PID Input . ;
U1-36 Input error to the PID regulator | 10V: Maximum Frequency 0.01 A A A A A

PID Input (PID Setpoint - PID Feedback). | (possiblefor -10V thru +10V) | %

PID Output | Output of the PID regulator as a
U1-37 percentage of maximum
PID Qutput | frequency (E1-04).

10V: Maximum Frequency 0.01
(possible for -10V thru +10V) | %

PID Setpoint ;
Setpoint of the PID regyl ator 10V: Maximum Freguency 0.01 A A A A A
PID Setpoint (PID reference + PID bias).

U1-38 %

Multi-Function Contact Inputs (H1-01 to H1-10)

Control Methods
in . 0 ¢
e Function VI | Cop | Fux | Loop
Value VA | with | SOOP | Fux j Loop
PG Vector | Vector | Vector
1 2

19 PID control disable (ON: PID control disabled) Yes | Yes | Yes | Yes | Yes

30 PID control integral reset (reset when reset command is input or when stopped during ves | Yes | Yes | Yes | Ves
PID control)

31 PID control integral hold (ON: Hold) Yes | Yes | Yes | Yes | Yes
34 PID soft starter Yes | Yes | Yes | Yes | Yes
35 PID input characteristics switch Yes | Yes | Yes | Yes | Yes

6
Multi-Function Analog Input (H3-05, H3-09) I
Control Methods

Settin . Open Open

9 Function Contents (100%) VA LSO Flux LEO
Value VI | with P P
PG Vector | Vector | Vector

1 2
PID feedback Maximum output frequency Yes | Yes | Yes | Yes | Yes
C PID target value Maximum output frequency Yes | Yes | Yes | Yes | Yes




BPID Control Methods

There are four PID control methods. Select the method by setting parameter b5-01.

Set Value Control Method

1 PID output becomes the Drive output frequency, and D control is used in the difference between PID tar-
get value and feedback value.

2 PID output becomes the Drive output frequency, and D control is used in the PID feedback value.

3 PID output is added as compensation value of the Drive output frequency, and D control is used in the
difference between PID target value and feedback value.

4 PID output is added as compensation value of the Drive output frequency, and D control is used in the
PID feedback value.

HPID Input Methods

Enable PID control using parameter b5-01, and set the PID target value and PID feedback value.

PID Target Value Input Methods

Select the PID control target value input method according to the setting in b1-01 (Reference Selection).
Normally, the frequency reference selected in b1-01 isthe PID target value, but you can also set the PID target
value as shown in the following table.

PID Target Input Method

Setting Conditions

Multi-Function Analog Ter-
minal A2 Input

Set H3-05 or H3-09 to C (PID target value). Also, be sure to set H6-01 (pulse train input
function selection) to 1 (PID feedback value).

MODBUS register 0006H

Set MODBUS bit 1 in register address 000FH to 1 to be able to use register number
0006H asthe PID target value.

Pulse train input

Set H6-01 to 2 (PID target value).

PID Feedback Input Methods
Select one of the following PID control feedback input methods.

Input Method

Setting Conditions

Multi-function analog input

Set H3-09 (Multi-function Analog Input Terminal A2 Selection) or H3-05 (Multi-func-
tion Analog Input Terminal A3 Function Selection) to B (PID feedback).

Pulse train input

Set H6-01 to 1 (PID feedback).

* Analog input: Adjust using the analog input terminal gain and bias.

% Adjust PID target value and PID feedback value using the following items.

» Pulse train input: Adjust using pulse train scaling, pulse train input gain, and pulse train input bias.

INFO
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EPID Adjustment Methods

Use the following procedure to adjust PID while performing PID control and measuring the response waveform.
1. Set b5-01 (PID Control Mode Selection) to 1 or 2 (PID control enabled).

2. Increase b5-02 (Proportional Gain (P)) to within arange that does not vibrate.

3. Reduce b5-03 (Integral (1) time) to within arange that does not vibrate.

4. Increase b5-05 (Derivative (D) time) to within a range that does not vibrate.

BPID Fine Adjustment Methods

This section explains the fine adjustment of PID after setting the PID control parameters.

Suppressing Overshoot

If overshoot occurs, reduce derivative time (D), and increase integral time (1).

Response Before adjustment

After adjustment

Time

Set a Rapidly Stabilizing Control Condition
To rapidly stabilize the control even if overshoot occurs, reduce integra time (1), and lengthen derivative time (D).

Response .
P f Before adjustment

P 6

- After adjustment

Time

Suppressing Long-cycle Vibration

If vibration occurs with alonger cycle than the integral time (1) set value, the integral operation is too strong.
Lengthen the integral time (1) to suppress the vibration.

Response Before adjustment

After adjustment

Time
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Suppressing Short Cycle Vibration
If vibration occurs when the vibration cycleis short, and the cycleis almost identical to the derivative time (D)
set value, the differential operation is too strong. Shorten the derivative time (D) to suppress the vibration.

If vibration continues even when the derivative time (D) is set to 0.00 (D control disabled), reduce the propor-
tional gain (P), or increase the PID primary delay time constant.

Response . Before adjustment
Fa

Lty

After adjustment

Time

W Setting Precautions

» InPID control, the b5-04 parameter is used to prevent the calculated integral control value from exceeding
a specified amount. When the load varies rapidly, Drive response is delayed, and the machine may be dam-
aged or the motor may stall. In this case, reduce the set value to speed up Drive response.

» The b5-06 parameter is used to prevent the arithmetic operation following the PID control calculation from
exceeding a specified amount. Set taking the maximum output frequency to be 100%.

» The b5-07 parameter is used to adjust PID control offset. Set in increments of 0.1%, taking the maximum
output frequency to be 100%.

» Set the low pass filter time constant for the PID control output in b5-08. Enable this parameter to prevent
machinery resonance from occurring when machinery adhesive abrasion is great, or rigidity is poor. In this
case, set the parameter to be greater than the resonance frequency cycle. Increase this time constant to
reduce Drive responsiveness.

» Using b5-09, you can invert the PID output polarity. Consequently, if you increase the PID target value,
you can apply this parameter to applications to lower the Drive output frequency.

» Using b5-10, you can apply gain to the PID control output. Enable this parameter to adjust the amount of
compensation if adding PID control output to the frequency reference as compensation.

« When PID control output is negative, you can use parameter b5-11 to invert the Drive. When b1-04 (Prohi-
bition of Reverse Operation) is set to 1 (enabled), however, PID output limit is 0.

« With the Drive, by setting an independent acceleration/deceleration time in parameter b5-17, you can
increase or decrease the PID target value using the acceleration/deceleration time. The acceleration/
deceleration function (parameter C1) used normally, however, is allocated after PID control, so depending
on the settings, resonance with PID control and hunting in the machinery may occur. If this happens,
reduce parameter C1 until hunting does not occur, and maintain the accel eration/decel eration time using
b5-17. Also, you can disable the set value in b5-17 from the external terminals during operation using
multi-function input set value 34 (PID soft starter).
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BPID Control Block

The following diagram shows the PID control block in the Drive.
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BPID Feedback Loss Detection

When performing PID control, be sure to use the PID feedback loss detection function. If PID feedback islost,
the Drive output frequency may accelerate to the maximum output frequency.

When setting b5-12 to 1 and the status of the PID feedback value detection level in b5-13 is insufficient and
continues for the time set in b5-14, an FbL (PID feedback reference lost) alarm will be displayed on the Digi-
tal Operator and Drive operation will continue.

When b5-12 is set to 2, an FbL (PID feedback reference lost) error alarm will be displayed on the Digital
Operator, the error contact will operate, and Drive operation will be stopped.

The time chart for PID feedback loss detection (set b5-12 to 2) is shown below.

PID feedback value
A

Loss detection
level | N /N _____
(b5-13) T

» Time

No FbL

- .
detection .
> ; FbL detection

Loss detection time Loss detection time
(b5-14) (b5-14)

Fig 6.61 PID Feedback Loss Detection Time Chart

EPID Sleep

The PID sleep function stops the Drive when the PID sleep function delay time continues while the PID con-
trol target value is at an insufficient level to operate the PID dleep function. When the PID sleep delay time
continues and the PID control target value is above the PID sleep function operation level, Drive operation
will automatically resume.

When PID control is disabled, the PID sleep function is also disabled. When using the PID dleep function,
select decelerate to stop or coast to stop as the stopping method.

The PID dleep time chart is shown below.

PID target value

Sleep operation
level b5-15 '\

Sleep operation ,
delay time ! ! 1 delay time

— 10516 @—— —Mb5-164¢—

Operation | Stopped I

Run command has been input
Operation status output

Internal run command

External run command
Operating

Fig 6.62 PID Sleep Time Chart
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€ Energy-saving

To perform energy saving, set b8-01 (Energy Saving Mode Selection) to 1. Energy-saving control can be per-
formed using both V/f control and open-loop vector control. The parameters to be adjusted are different for
each. In V/f control, adjust b8-04 to b8-06, and in vector control, adjust b8-02 and b8-03.

BRelated Parameters

Name Control Methods
: Change Open Open
Parameter o Setting Factory : Vi pe p
) Description 5 during L Fi L
Numbel R Setti : a 00p ux 00p
Hoer Display ange 9 | operation | VI prg Vector | Vector | Vector
1 2
Energy Saving
Control Energy Savings function enable/
g Selection disable selection.
b8-01 0: Disabled Oorl 0 No A A A A A
Energy Save 1: Enabled
Sel
Energy Saving
Gain . : 0.0
b8-02 Sl:s energy ?M ngi, cclmntro(lj gan to 9'7 Yes No | No A A A
Energy Save when in vector control mode. 100 1
Gain
Energy Saving
C_ontrol Filter | sets energy saving control filter 0.00 0.50
bg-03 | TimeConstant | ime congtant when in vector to : *Zsec Yes No | No| A A A
Energy Save control mode. 10.0
FT
Energy Saving
Coefficient Used to fine-tune the energy 0.0 X
be-04 |Vaue savings function when in V/f to *j No A A No No No
Energy Save Control Mode. 655.00
COEF
Power
Detection Filter | Used to fine-tune the energy 0
b8-05 | Time savings function when in V/f to 20ms No A A No No No
Control Mode. 2000
kW Filter Time
Search
Operation Used to fine-tune the energy
b8-06 | voltageLimit | savingsfunction whenin V/f 0to 100 0% No A A No No No
Control Mode.
Search V Limit
I\S/I_otor Rated | sets the motor rated slip in hertz 0.00
ip : . . X
£2-02 (Hz;. Thlsval u_e |sa|automat|cally to 2.9*0Hz No A A A A A
Motor Rated set duri ng rotation 20,00 4
Sip Auto-Tuning.
I\élotor Rated | sets the motor rated power in 0.00
utput . . . .
Gonlo Tum=is | o |09 o oo | @ | e | o
Mtr Rated aly set dunng 650.00
Power Auto-Tuning. 1HP = 0.746kW
* 1. Setto 1.0in Vector Control Mode with PG,
* 2. Initial settings vary based on drive capacity and control mode.
* 3. Caution: Initial settings will vary based on motor capacity
*

4. Initia/Default settings vary based on drive capacity. Vaues shown here are for 200-240V class 0.4kW drives.
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mAdjusting Energy-saving Control

The method of adjustment during energy-saving control operations differs depending on the control method.
Refer to the following when making adjustments.

V/f Control

In V/f control method, the voltage for optimum motor efficiency is calculated and becomes the output voltage
reference.

» b8-04 (Energy-saving Coefficient) is set at the factory for motor use applied to the Drive. If the motor
capacity differs from the motor applied to the Drive, set the motor capacity in E2-11 (Motor Rated Outpuit).
Also, adjust the output voltage in steps of 5 until it reaches minimum. The larger the energy-saving coeffi-
cient, the greater the output voltage.

» To improve response when the load fluctuates, reduce the power detection filter time constant b8-05. If b8-
05 is set too small, however, motor rotations when the load is light may become unstable.

» Motor efficiency varies due to temperature fluctuations and differences in motor characteristics. Conse-
quently, control motor efficiency online to optimize efficiency by causing minute variations in voltage
using the search operation. Parameter b8-06 (Search Operation Voltage Limiter) controls the range that
control the voltage using the search operation. For 200-240V Class Drives, set the range to 100%/200 V,
and for 380-480V Class Drives, set the range to 100%/380-480 V. Set to 0 to disable the search operation.

Vector Control
In vector control method, control the slip frequency so that motor efficiency is maximized.

» Taking the motor rated dlip for the base frequency as optimum dlip, calculate the optimum slip for motor
efficiency for each frequency. In vector control, be sure to perform autotuning, and set the motor rated dlip.

« If the motor performs hunting when using energy-saving control in vector control, reduce the set value in
b8-02 (Energy-saving Gain), or increase the set value in b8-03 (Energy-saving Filter Time Constant).

€ Setting Motor Parameters

In vector control method, the motor parameters are set automatically using autotuning. If autotuning does not
complete normally, set them manually.

BRelated Parameters

Name Control Methods
. Change O Open
Parameter ;o Setting Factory 3 VI pen P!
. Description 3 during L = L
Number Range Settin : ; 0op X 00p
Display 9 9 Operation | VA va'g Vector | Vector | Vector
1 2
Motor Rated Setsthe motor nameplatefull load |  0.32
Current currentin amperes (A). Thisvalue to 190A
Eo0l Motor Rated | isautomatically set during 6.40 *1 No Q| Q Q Q Q
FLA Auto-Tuning. *2
Motor Rated Sets the motor rated dlip in hertz 0.00
i } ) . .
E2-02 p (H2). Thlsval ueis automatically to 2.90Hz No A A A A A
Motor Rated set during rotational *1
. . 20.00
Slip Auto-Tuning.
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Name Control Methods
. Change Open Open
Parameter s Setting Factory : VI e p
. Description 3 during L = L
Number Range Settin : ; 00p X 00p
Display 9 9| operation | VA prg' Vector | Vector | Vector
1 2
Motor No-Load | Sets the magnetizing current of
0.00
Current the motor as a percentage of full : 120A
E2-08 [~ load amps (E2-01). Thisvalueis 139 o No Al Al A A A
CO- 0 automatically set during rotational v
urrent Auto-Tuning.
Number of
Motor Poles Sets the number of motor poles.
E2-04 Number of Thisvalueis automatically set 2t048 | 4poles No No | Q No Q Q
umbero during Auto-Tuning.
Poles
Motor Line-to- | Sets the phase-to-phase motor 0.000
Line Resistance ] i i i )
£2-05 resstan(_:e inohms. Thisvaueis to 9.842 Q2 No A A A A A
Term automatically set by *1
A ) 65.000
Resistance Auto-Tuning.
Motor Leakage | Setsthe voltage drop dueto motor
Inductance leakage inductance as a 0.0 18.2%
E2-06 Leak percentage of motor rated voltage. to *'1 0 No No | No A A A
ind Thisvalue is automatically set 40.0
nductance during Auto-Tuning.
Motor Iron-core | Sets the motor iron saturation
Saturation coefficient at 50% of magnetic 0.00
E2-07 |Coefficientl |flux. Thisvalueisautomatically to 0.50 No No | No A A A
Saturation set during rotational 0.50
Compl Auto-Tuning.
Motor Iron-core | Sets the motor iron saturation
Saturation coefficient at 75% of magnetic 0.00
E2-08 |Coefficient2 | flux. Thisvalueisautomatically to 0.75 No No | No A A A
Saturation set during rotational 0.75
Comp2 Auto-Tuning.
Motor Iron
Lossfor Torque Seisth tor iron loss in watt 0
E2-10 | Compensation S themoloriron [oss in walts to 1w No A A No No No
(W). *1
Tcomp Iron 65535
Loss

* 1. Initial/Default settings vary based on drive capacity. Values shown here are for 200-240V class 0.4kW drives.
* 2. The setting range is 10% to 200% of the drive's rated current. Values shown here are for 200-240V class 0.4kW drives.

* 3. The setting range will vary based on drive capacity. Values shown here are for 200-240V class 0.4kW drives.
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EManual Motor Parameter Setting Methods

The motor parameter settings methods are given below. Make (enter) settings referring to the motor test
report.

Motor Rated Voltage Setting
Set E2-01 to the rated current on the motor nameplate.

Motor Rated Slip Setting
Set E2-02 to the motor rated slip calculated from the number of rated rotations on the motor nameplate.

Amount of motor rated slip = Motor rated frequency (Hz) - No. of rated rotations (mi n‘l) x No. of motor
poles/120.

Motor No-Load Current Setting

Set E2-03 to the motor no-load current using the rated voltage and rated frequency. The motor no-load current
is not normally written on the motor nameplate. Consult the motor manufacturer.

Factory setting is the no-load current value for a standard Yaskawa 4-pole motor.

Number of Motor Poles Setting

E2-04 isdisplayed only when V/f control method with PG is selected. Set the number of motor poles (number
of poles) as written on the motor namepl ate.

Motor Line-to-Line Resistance Setting

E2-05 is set automatically when performing motor line-to-line resistance autotuning. When you cannot perform tun-
ing, consult the motor manufacturer for the line-to-line resistance value. Cal culate the resistance from the line-to-line resis-
tance value in the motor test report using the following formula, and then make the setting accordingly.

» E-typeisolation: [Line-to line resistance (Q2) at 75°C of test report] x 0.92 (Q)
» B-typeisolation:; [Line-to line resistance (Q2) at 75°C of test report] x 0.92 (Q2)
» F-typeisolation: [Line-to line resistance () at 115°C of test report] x 0.87 ()

Motor Leak Inductance Setting

Set the amount of voltage drop due to motor leak inductance in E2-06 using the percentage over the motor
rated voltage. Make this setting when the high-speed motor inductance is small. If the inductance is not writ-
ten on the motor nameplate, consult the motor manufacturer.

Motor Iron Saturation Coefficients 1 and 2 Settings
E2-07 and E2-08 are set automatically using autotuning.

Motor Iron Loss for Torque Compensation Setting

E2-10 is displayed only when in V/f control method. To increase the torque compensation accuracy when in
V/f control method, set the motor iron lossin Watts.

Motor Mechanical Loss

When using flux vector control, adjust mechanical lossin the following cases. (Thereis normally no reason to
make this adjustment.) The mechanical loss setting is used to compensate the torque.

» Thereis excessive torque loss from the motor bearings.

6-1 10 » Thereisexcessive torque loss from afan, pump, etc.
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@ Setting the V/f Pattern

In V/f control method, you can set the Drive input voltage and the V/f pattern as the need arises.

B Related Parameters

Name Control Methods
. Change Open Open
Parameter .ot Setting | Factory 5 VI pe Pef
. Description . during L = L
Numbel R Seti : i 00p X 00p
umet Display ande g Operation | V/f \gg] Vector | Vector | Vector
1 2
Input volt- 155.0to
age setting S . 255.0 30,0V
Set the Drive input voltage in 1 volt. (240V) -
E1-01 This setting is used as areference value 46(c))rOV No Q Q Q Q Q
Input Voltage | in protection functions. 310.0to 1
510.0
(480V)*1
Vifpaten | o0 E: Select from the 15 preset
E1-03 dection patterns. OtoF F No | Q| Q| No | No | No
V/F Selec- F: Custom user-set patterns (Applicable
tion for settings E1-04 to E1-10.)
Max. output
frequency 40.0t0 | 60.0Hz
E1-04 e 400,0° - No Q| Q| Q Q Q
Frequency
Max. voltage 0010 230.0V
eros [ 2550 | oovs| NO [ Q| Q] Q| Q| Q
t * :
ax Voltage 1 1o
fBase Output voltage (V)
requency ] 0.0to | 0.0Hz
E1-06 A~ iy 40005 | 2 No | Q| Q| Q| Q| Q 6
Frequen(;y o _
Mid. output e ‘ ‘
frequency e, .. 3 00to | 3.0Hz
E1-07 id Frequency (Hz) 400.0 - p No A A A No No
Frequency A | To set V/f characteristicsin a straight
Mid. output line, set the same values fo_r E1-07 and
frequency E:_L—09. Ir_1 this case, the setting for E1-08 12.6Vac
voltage will be disregarded. 0.0to or
E1-08 Always ensure that the four frequencies | o550*1| 253 No A A A No No
Mid Voltage | are set in the following manner: *1*2
A E1-04 (FMAX) > E1-06 (FA) > E1-07
. FB) > E1-09 (FMIN
Min. output (FB) ( )
frequency 0.0to 0.5Hz
E1-09 N ’ No A
- 10005 | o2 Rl Q| Q Q
Frequency
Min. output
2.3V
frequency 0.0to Ora:
E1-10 |voltage 2&3?.0 46V No A|lA| A | No| No
Min Voltage 12




Name Control Methods
Parameter Description Setting | Factory Cdfl‘;%%e v | open Open
Number | - Display Renge | Seig | operaion | VI | Wit | G0 | ectr | Vet
PG 1 5
Mid. output
frequency 2 0.0to
E1-11 5| 22 N A A A A A
Mid 400.0 *3
Frequency B
?A'd' Ooutpu Set only to fine-adjust V/f for the output
requency range. Normally, this setting is not 0.0to 0.0V
El-12 |Voltage2 | oiired. 2550 | No |[A|A| A |A]A
Mid Voltage 1
B
Base voltage 0.0to 0.0V
E1-13 255.0 '* No Al A Q Q Q
Base Voltage *1 4

g~ WN P

. These are values for a 200-240V Class Drive. Values for a 380-480V Class Drive are double.
. Thefactory setting will change when the control method is changed. (Open-loop vector control factory settings are given.)
. The contents of parameters E1-11 and E1-12 are ignored when set to 0.00.

. E1-13 is set to the same value as E1-05 by autotuning.
. The setting range is 0 to 66.0 for open-loop vector control 2.
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W Setting Drive Input Voltage E1-01

Setting Range:  155.0V to 255.0V (200-240V Models)
310.0V to 510.0V (380-480V Models)

Factory Defaults: 240.0V (200-240V Models)
480.0V (380-480V Models)

Set the Input Voltage parameter (E1-01) to the nominal voltage of the connected AC power supply. This parameter
adjusts the levels of some protective features of the Drive (i.e. Overvoltage, Stall Prevention, etc.). E1-01 also serves

as the Maximum/Base Voltage used by the Preset V/Hz curves (E1-03= 0 to E).

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

B E1-03 V/f Pattern Selection

Setting Description
0 50 Hz

60 Hz Saturation

50 Hz Saturation

72Hz

50HzVT1

50Hz VT2

60HzVT1

60Hz VT2

50 Hz HST1

50 Hz HST2

60 Hz HST1 6

60 Hz HST2

90 Hz

120 Hz

180 Hz

Custom V/f (factory default, with parameter values per setting 1)

Custom w/o limit

MMmMO|O|T|>|lo|o|N|o|a|lh|w|N]|+—

Tn
T

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 with varying voltage profiles, saturation levels (fre-
guency at which maximum voltage is reached), and maximum frequencies.

There are also settings for Custom V/f patterns that will allow the programmer to manually set (“ Customize”) the V/f
pattern using parameters E1-04 through E1-13.

Using parameter E1-03, the programmer can select one of the preset V/f patterns or chose between a custom V/f pat-
tern with an upper voltage limit (E1-03=“F: Custom V/F") and a custom V/f pattern without a voltage limit (E1-03=
“FF: Custom w/o limit”).
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B E1-04 Maximum Output Frequency

Setting Range: 0.0 to 400.0Hz
Factory Default: 60.0Hz

B E1-05 Maximum Output Voltage
Setting Range: 0.0 to 255.0V (200-240V Models)
0.0 to 510.0V (380-480V Models)

Factory Defaults: 230.0V (200-240V Models
480.0V (380-480V Models

B E1-06 Base Frequency

Setting Range: 0.0 to 400.0Hz
Factory Default: 60.0Hz

B E1-07 Mid Output Frequency A

Setting Range: 0.0 to 400.0Hz
Factory Default: 3.0Hz

B E1-08 Mid Output Voltage A
Setting Range: 0.0 to 255.0V (200-240V Models)
0.0 to 510.0V (380-480V Models)

Factory Defaults: 12.6V (200-240V Models
25.2V (380-480V Models

B E1-09 Minimum Output Frequency

Setting Range: 0.0 to 400.0Hz
Factory Default:  0.5Hz

B EI1-10 Minimum Output Voltage

Setting Range: 0.0 to 255.0V (200-240V Models)
0.0t0 510.0V (380-480V Models)

Factory Defaults: 2.3V (200-240V Models
4.6V (380-480V Models
B E1-11 Mid Output Frequency B

Setting Range: 0.0 to 400.0Hz
Factory Default: 0.0Hz

B E1-12 Mid Output Voltage B
E1-13 Base Voltage

Setting Range: 0.0 to 255.0V (200-240V Models)
0.0 to 510.0V (380-480V Models)

Factory Defaults: 0.0V (200-240V Models)
0.0V (380-480V Models)

To set up acustom V/f pattern, program the points shown in the diagram below using parameters E1-04 through
5 1 1 4 E1-13. Be sure that the following condition istrue:: E1-09 < E1-07 < E1-06 < E1-11 < E1-04
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A

Max Voltage E1-05 f')

Mid Voltage B E1-12

Base Voltage E1-13

Mid Voltage A E1-08

Min Voltage E1-10

109 EL07 E106 ELLL EL0a>  Frequency
Min Mid Base Mid Max

Freq FreqA Freq FreqB Freq
Fig.38 Custom V/f Pattern Programming Curve

Increasing the voltage in the V/f pattern increases the available motor torque. However, when setting a custom V/f
pattern, increase the voltage gradually while monitoring the motor current, to prevent:

» Drivefaultsasaresult of motor over-excitation
»  Motor overheating or excessive vibration

Table 9 V/f Pattern Default Settings for Drive Capacity 0.4~1.5kW for 240V Class
Par;rgeter 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 6
E1-05 Max Output Voltage \Y 240.0 240.0 240.0 240.0 | 2400 | 240.0 | 240.0 | 240.0 I
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 A \Y 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 Mid Output Voltage A \Y 17.2 17.2 17.2 17.2 40.2 575 40.2 575
E1-09 Min Output Frequency Hz 13 15 15 15 13 13 15 15
E1-10 Mid Output Voltage \Y, 10.3 10.3 10.3 10.3 9.2 10.3 9.2 10.3
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
E1-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage \Y 0 0 0 0 0 0 0 0
For 480V class units, the value is twice that of 240V class units.




Table 9 V/f Pattern Default Settings for Drive Capacity 0.4~1.5kW for 240V Class (Continued)

Parzrgfater Name Unit Factory Setting
E1-03 V/f Pattern Selection — 8 9 A B C D E F
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 240.0 240.0 2400 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0
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 A \% 25 25 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage A \% 21.8 27.6 218 27.6 17.2 17.2 17.2 17.2
E1-09 Min. Output Frequency Hz 13 13 15 15 15 15 15 15
E1-10 Mid. Output Voltage \% 12.6 14.9 12.6 17.2 10.3 10.3 10.3 10.3
El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
E1-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the valueis twice that of 240V class units.

Table 10 V/f Pattern Default Settings for Drive Capacity 2.2~45kW for 240V Class

Parf\xllzeter Name Unit Factory Setting
E1-03 VIf Pettern 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 \% 240.0 240.0 240.0 240.0 240.0 | 2400 240.0 | 240.0
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 A \Y 25 3.0 3.0 30 250 25.0 30.0 30.0
E1-08 Mid. Output Voltage A \% 16.1 16.1 16.1 16.1 40.2 57.5 40.2 57.5
E1-09 Min. Output Frequency Hz 13 15 15 15 13 13 15 15
E1-10 Mid. Output Voltage \% 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
El-12 Mid Output Voltage B \ 0 0 0 0 0 0 0 0
E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the valueis twice that of 240V class units.
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Table 10 V/f Pattern Default Settings for Drive Capacity 2.2~45kW for 240V Class (Continued)

Parilr:eter Name Unit Factory Setting
E1-03 V/f Pattern Selection — 8 9 A B C D E F
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 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0
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 A \% 25 25 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage A \% 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Freguency Hz 13 13 15 15 15 15 15 15
E1-10 Mid. Output Voltage \Y 10.3 12.6 10.3 14.9 8.0 8.0 8.0 8.0
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
E1-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the valueis twice that of 240V class units.

Table 11 V/f Pattern Default Settings for Drive Capacity 55~300kW for 240V Class
Parameter . .
No Name Unit Factory Setting

E1-03 | V/f Pattern Selection - 0 1 2 3 4 5 6 7 6
Max. Output I

E1-04 : Hz 500 | 600 | 600 | 720 | 500 | 500 | 600 | 60.0
Freguency

E1-05 | Max. Output Voltage Y, 2400 | 2400 | 2400 | 2400 | 2400 | 2400 | 2400 | 2400

E106 | Ma Voltage Hz 500 | 600 | 500 | 600 | 500 | 500 | 60.0 | 60.0
Fregquency

E107 | Mid Output v 25 3.0 30 30 | 250 | 250 | 300 | 300
Frequency A

E105 | Mid Output v 138 | 138 | 138 | 138 | 402 | 575 | 402 | 575
Voltage A

E1.09 | Min Output Hz 13 15 15 15 | 13 | 13 | 15 15
Freguency

E10 | Mid-Output v 69 | 69 | 69 | 69 | 57 | 69 | 57 | 69
Voltage

El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0

E1-12 | Mid Output Voltage B v 0 0 0 0 0 0 0 0

E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.




Table 11 V/f Pattern Default Settings for Drive Capacity 55~300kW for 240V Class (Continued)
Parameter . .
No Name Unit Factory Setting

E1-03 | V/f Pattern Selection | — 8 9 A B C D E F

E1-04 | M3 Output Hz | 500 500 | 600 | 60.0 90.0 120.0 180.0 60.0
Freguency

E1-05 | Max. Output Voltage | V 2400 | 2400 | 2400 | 2400 | 2400 | 2400 240.0 240.0
Base

E1-06 Hz | 500 500 | 600 | 600 60.0 60.0 60.0 60.0
Freguency

E1.07 | Mid. Output v 25 25 30 30 30 30 30 30
Frequency A

E1.08 | Mid Output v 17.2 23.0 172 | 230 13.8 13.8 138 13.8
Voltage A

E1.09 | Min Output Hz 13 13 15 15 15 15 15 15
Freguency

E1q0 | Mid- Output v 8.0 103 | 80 | 126 6.9 6.9 6.9 6.9
Voltage

E11p | MidOutput Fre Hz 0 0 0 0 0 0 0 0
guency B

E1-12 '\B’"d Output Voltage |, 0 0 0 0 0 0 0 0

E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.
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Table 8 Preset V/f Patterns

Specifications |E1-03 VI/f Pattern *1 Specifications | E1-03 V/f Pattern *1
Y High 20
Starting 8
0 Torque 1 9
50Hz 0 o | 50Hz | OO 4
(0] 28
17 3 High 2
10 [e] i B
01325 5 = Starting ° 01325 5
_g: Torque 2
5 .
g . 1 v % High v
S | 60Hz Saturation F 0 / 5 Starting A 20
5. 2 T Torque 1
i / 60Hz B
(0] . A
2 F High 2
O | 50Hz Saturation 2 1; Starting B u
01530 50 60" Torque 2 01530 Eo
V) V)
230 230
3 C
T2Hz 3 90Hz C
17 17
10 10
01530 50 72" 01530 50 o'
c
°
Variable 4 a g Zaév)
Torque 1 8_
50Hz 5 3 120Hz D y
57 4
2 Variable I »
o 5 = 17
5 Torque 2 0 = o
Z 013 5 =" T 01530 60 20
8 .
5 Variable 6 - )
> Torque 1
60Hz 7 180Hz E y
57 6
Variable 7 “ 1}
Torque 2 0 w0l
015 30 O 01530 0 180"

When a factory Initialization is performed, the setting of E1-03 is unaffected but the settings of E1-04
through E1-13 are returned to their factory default settings.

IMPORTANT

B Setting Precautions

Fig 6.63 User-Set V/f Pattern

When the setting is to user-defined V/f pattern, beware of the following points.

« When changing control method, parameters E1-07 to E1-10 will change to the factory settings for that

control method.

» Besureto set the four frequencies as follows:
E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)

If one of the custom V/f patterns is selected, then parameters E1-04 through E1-13 will determine the V/f pattern.




€ Torque Control

With flux vector control or open-loop vector control 2, the motor's output torque can be controlled by atorque
reference from an analog input. Set d5-01 to 1 to control torque.

BRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

VI
with
PG

Open

Loop

Vector
1

Flux
Vector

Open
Loop
Vector

d5-01

Torque Control
Selection

Torq Control
Sel

Selects speed or torque control.
The torque referenceis set via
analog input A2 or A3whenitis
set for "torque reference" (H3-05
or H3-09 = 13). Torque reference
is set as a percentage of motor
rated torque. To use this function
for switching between speed and
torque 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

Otol

No

No

No

No

d5-02

Torque
Reference
Delay Time

Torqg Ref Filter

Sets the torque reference delay
time in milliseconds.

This function can be used to
correct for noise in the torque
control signal or the
responsiveness with the host
controller. When oscillation
occurs during torque control,
increase the set value.

Oto
1000

oms’

No

No

No

No

d5-03

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

No

No

No

No

d5-04

Speed Limit

Speed Lmt
Value

Sets the speed limit during torque
control as a percentage of the
maximum output frequency
(E1-04).

Thisfunction is enabled when
d5-03isset to 2. Directions are as
follows.

+: run command direction

-2 run command opposite
direction

-120
to
+120

0%

No

No

No

No
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Name Control Methods
: Change Open Open
Parameter s Setting Factory : VI P p
. Description 3 during L = L
Numbe R Setti : ; 00p X 00p
umber Display ange €9 | operation |V VPVE Vector | Vector | Vector
1 2
Speed Limit Sets the speed limit biasasa
Bias percentage of the maximum
d5-05 output frequency (E1-04). Biasis | 150 | 1004 No |No|No| No | A | A
| given to the specified speed limit.
Speed Lmt Bias | | can be used to adjust the margin
for the speed limit.
Speed/Torque | Setsthe delay time from inputting
Control the multi-function input "speed/
Switchover torque control change" (from On
Timer to OFF or OFF to ON) until the
control is actually changed. This
function is enabled when the
multi-function input " speed/ 0
d5-06 . to Ooms No No | No No A A
torque control change' 1000
) (H1-xx=71) is set. While in the
Ref Hold Time | seed/torque control switching
timer, the analog inputs hold the
value present when the "speed/
torque control change" is
received.
Terminal A3 Setsthe signal level of terminal
204 Signal Level A3. 0 0
H3- Selection 0: 0to 10Vdc tol No A A A A A
Term A3 Signal | 1:-10to+10Vdc
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings" for multi-function Oto 1F 2 No A A A A A
Terminal A3 | selections]
Sel
Terminal A3 00
Gain Setting i :
H3-06 . _Setsthe output level when 10V is to 100.0% Yes A A A A A
Terminal A3 input. 1000.0 6
Gain
Terminal A3 100.0
Bias Setting Bt
H3-07 _ Setsthefrequency referencewhen | = | 00% | Yes | A|A| A | A | A
Terminal A3 | OV isinput. +100.0
Bias
Terminal A2 Selectsthesignal level of terminal
Signal Level 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: 410 20mA (switch S1-2 must
Term A2 Signdl | pe i 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
X Selection A2.
H3-09 - Same choices as Terminal A3 Otol1F 0 No A A A A A
gm'”al A2 | Function Selection (H3-05).




Name Control Methods
: Change Open Open
Parameter ‘o Setting Factory q VI P p
. Description 3 during L = L
Number Range Settiny : ; 00p X 00p
Display 2 9 | operaon | VA vag Vector | Vector | Vector
1 2
Terminal A2 )
Gain Setting Sets the output level when 10V is 0.0
H3-10 - input. to 100.0% Yes A A A A A
Gain
Terminal A2 )
Bias Setting Sets the output level when OV is -100.0
H3-11 - input. to 0.0% Yes A A A A A
Tgrmlnal A2 +100.0
Bias
* Factory setting will change according to the control mode (factory settings for Flux Vector Control are shown here).
Multi-function Contact Input Functions (H1-01 to H1-10)
Control Methods
Settin . Open Open
S Function VI | oo | P | Lo
Value Vi | with P P
PG Vector | Vector | Vector
1 2
71 Speed/torque control change (ON: Torque control) No | No | No | Yes | Yes
78 Polarity reverse command for externa torque reference No | No No | Yes | Yes
Multi-function Contact Output Functions (H2-01 to H2-05)
Control Methods
Settini . Open Open
Valueg Function VA v}nﬁ Loop | Flux | Loop
PG Vector | Vector | Vector
1 2
Speed control circuit operating for torque control (except when stopped).
32 The external torque reference will be limited if torque control is selected. No | No No | Yes | Yes
Output when the motor is rotating at the speed limit.
Multi-function Analog Inputs (H3-05, H3-09)
Control Methods
Setting . Open Open
Value Function Vi v}n/iL Loop | Flux | Loop
PG Vector | Vector | Vector
1 2
0 Add to terminal A1 Yes | Yes | Yes | Yes | Yes
13 Torque reference/torque limit at speed control No | No No | Yes | Yes
14 Torque compensation No No No | Yes | Yes
Monitor Function
Name Control Methods
Parameter - Output Signal Level During | Min. Open Open
) Description . ? X VA
Numb N ; oop | Flux | Loop
Lhbel Display Multi-Function Analog Output | Unit | v# vagq Ve || gz | S
1 2
Torque refer-
Monitor in internal torque
ence .
U1-09 reference vaue for vector é(: VJ'r I\l/lg\t/or ran_atc)ll torque 0.1% | No | No A A A
Torque Refer- | control. (Otoz possible)
ence
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minputting Torque References and Torque Reference Directions

The torgue reference can be changed according to an analog input by setting H3-09 (Multi-function analog
input terminal A2 selection) or H3-05 (Multi-function analog input terminal A3 selection) to 13 (torque refer-
ence) or 14 (torque compensation). The torque reference input methods are listed in the following table.

Torque Reference Input . Selection
Method Reference Location Method Remarks
Set H3-04 to 0 for a0 to 10-V torque ref-
H3-04=1 erence.
Between A3 and AC B To switch the torque reference between
H3-05=13 o . .
positive and negative torque, set amulti-
function analog input to 78.
Voltage input (0 to 10 V) Set H3-08 to 0 for a0 to 10-V torque ref-
erence.
Between A2 and AC H3-08=1 To switch the torque reference between
(Turn OFF pin 2 of H3-09 = 13 positive and negative torque, set amulti-
SW1.) - function analog input to 78.
The input can be used for torque compen-
sation by setting H3-09 to 14.
To switch the torque reference between
Between A2 and AC H3-08 = 2 positive and negative torque, set amulti-
Current input (4 to 20mA) (Turn ON pin 2 of H3-09 ; 13 function analog input to 78.
SW1) The input can be used for torque compen-
sation by setting H3-09 to 14.
Option Card (Al-14B) Between TC2 and TC4 E%%l8i()1 The input can be used for torque compen-
(Oto+10V) H3-09 = 13 sation by setting H3-05 to 14.

The direction of the torque output from the motor will be determined by the sign of the analog signal input. It
does not depend on the direction of the run command. The direction of torque will be as follows:
« Positive analog reference: Torque reference for forward motor rotation (counterclockwise as viewed from

the motor output axis).

» Negative analog reference: Torque reference for reverse motor rotation (clockwise as viewed from the

motor output axis).

Application Precautions

If the analog signal input level is 0 to 10V or 4 to 20mA, aforward torque reference will not be applied. To
apply reversetorque, use an input level of -10V to 10V or switch the direction using a multi-function input set
to 78 (polarity reverse command for external torque reference).

Torque compensation ‘

’ from analog input [

’ Torque reference Torque primai

from analog input

H

filter d5-02

ry delay

Speed limit from analog 1
input from terminal A1 %
Speed limit
d5-04 2
d5-03

Priority
circuit

+
F»Q—»
+ A

Torque limit ’_»{ Internal torque
reference

+

Speed controller
(ASR)

Speed limit bias
d5-05

Y
Speed limiter

+ Refer to torque limit setting
via constants and analog input

>
I
L =

’ Speed feedback

Fig 6.64 Torque Control Block Diagram




BSpeed Limiter and Priority Circuit (Speed Limit Function)

If the external torque reference and load are not balanced during torque control, the motor will accelerate in either the
forward or reverse direction. The speed limit function is used to limit the speed to a specified value and it consists of
the speed limiter circuit and priority circuit.

Application Precautions

There are two waysto set a speed limit: using an input from an analog input terminal and setting a speed limit in d5-04.
The inputs methods for a speed limit are listed in the following table.

. Location of Parameter
Speed Limit Input Method Reference Settings Remarks
Set in d5-04 d5-03=2 -
b1-01 = 1 Set H3-01 to O if the speed limit is always
Between Al and AC H3-01 = 1 to be positive.
Voltage input (0 to £10 V) The value will be added to the value input
b1-01 =0 on A1l to determine the speed limit.
Between A2 and AC | H3-08 = 1 Set H3-03 toOif thespged limit input on
H3-00 = 1 A2 isawaysto be positive.
- Turn OFF (V side) pin 2 of DIP switch S1
on the terminal board.
_ The value will be added to the value input
bl-01=0 on A1 to determine the speed limit
Current input (4 to 20mA) Between A2and AC | H3-08 f 2 Turn ON (I side) pin 2 of DIP switch S1
H3-09=1 )
on the terminal board.
If H3-09 is set to 0, the sum of the input
Option Card (Al-4B) b1-01=3 between TC2 and TC4 will be added the
(0to+10V) Between TC1and TC4 | o) 3 - g input between TC1 and TCA4 to determine
the speed limit.
AP The direction in which speed is controlled is determined by the sign of the speed limit signal and the direction
P‘ of the run command.
®  Positive voltage applied: The speed in the forward direction will be limited for forward operation.
IMPORTANT| + Negative voltage applied: The speed in the reverse direction will be limited for reverse operation.

If the direction of motor rotation and the command direction are not the same, speed will be limited to 0 as
long as b5-05 is set to 0.

ESpeed Limit Bias Setting

The speed limit bias can be set to limit both the forward and reverse speed to the same value. This differs from the
operation of the speed limit setting. To use the speed limit bias, set d5-04 to 0 and set the bias in d5-05 as a percentage
of the maximum output frequency.

To set 50% forward and reverse speed limits, set the speed limit setting to 0 (d5-03 = 2, d5-04 = 0, and d5-05 = 50).
The range of torque control will be from -50% to 50% of the maximum output speed.

When using both the speed limit and the speed limit bias, the range of torque control will be positive and negative
speed limits with the speed limit bias added to each.

The range of torque control when the forward speed limit is 50% and the speed limit bias is 10% is shown in the fol-
lowing figure. Thisfigure does not take the priority circuit into account.
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Positive torque

Speed limit bias
d5-05

Reverse i Forward
operation operation

Forward speed limit
50%

Negative torque

Fig 6.65 Speed Limit Bias Setting

ETorque Limit Operation Examples

Operation examples will be described separately for winding operation, in which the speed and motor torque
arein the same directions, and rewinding operation, in which the speed and motor torque are in opposite direc-
tions.

Winding Operation

In awinding operation, the line (speed) and torque generated by the motor are in the same direction. For the
winding operation, both the speed limit and the torque reference input are positive. The motor will accelerate
when the torque reference input is larger than the load and will decelerate when it is smaller than the load. If
the motor turns faster than the speed limit, a negative compensation value is output from the speed limiter cir-
cuit. When the speed then drops below the speed limit, a positive compensation value is output. The torque
compensation is proportional to the ASR proportiona gain. When the sum of the torque reference and the
torque compensation output by the speed limiter is the same as the actual load, the motor will stop accelerating 6
and run at a constant speed.

Rewinding Operation

In arewinding operation, the line (speed) and torque generated by the motor are in the opposite directions. (In
this example, we'll assume that the line speed is positive and the torque reference input is negative.) For the
rewinding operation, the speed limit is positive and the torque reference input is negative. If the motor turns
faster than the speed limit, a negative compensation value is output from the speed limiter circuit. If the motor
isrotating in reverse, a negative compensation value is output. If the speed is 0 or is below the speed limit, a0
compensation value is output. In this way, the output from the speed limiter is used to maintain the motor
speed between 0 and the speed limit. When the sum of the torque reference and the torque compensation out-
put by the speed limiter is the same as the actual load, the motor will stop accelerating and run at a constant
Speed.




Winding Operation

Rewinding Operation

Configuration

Line direction
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ETorque Reference Adjustment

Consider the following information when adjusting the torque.

Torque Reference Delay Time: d5-02

The time constant of the primary filter in the torque reference section can be adjusted. This parameter is used
to eliminate noise in the torque reference signal and adjust the responsiveness to the host controller. Increase
the setting if oscillation occurs during torque control.

Setting the Torque Compensation

Set multi-function analog input A2 or A3 to torque compensation (setting 14). When the amount of torque loss
for mechanical loss or other factor at the load is input to one of these terminals, it is added to the torque refer-
ence to compensate for the loss. The direction of torque will be asfollows:

« Positive voltage (current): Torque compensation reference for forward motor rotation (counterclockwise as
viewed from the motor output axis).

» Negative voltage: Torque compensation reference for reverse motor rotation (clockwise as viewed from

the motor output axis).

Since the polarity of the voltage input determines the direction, only forward torque compensation can be
input when the 0 to 10V or 4 to 20mA signal level has been selected. If you want to input reverse torque com-
pensation, be sure to select the 0 to +10V signal level.
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ESpeed/Torque Control Switching Function

It is possible to switch between speed control and torque control when one of the multi-function inputs (H1-01
to H1-10) is set to 71 (Speed/Torque Control Change). Speed control is performed when the input is OFF and
torque control is performed when the input is ON. Set d5-01 to switch speed/torque control.

ESetting the Speed/Torque Control Switching Timer

The delay between a change in the speed/control switching function input (ON to OFF or OFF to ON) and the
corresponding change in the control mode can be set in d5-06. During the timer delay, the value of the 3 ana-
log inputs will retain the values they had when the ON/OFF status of speed/torque control switching signal
was changed. Use this delay to complete any changes required in external signals.

Application Precautions

» The frequency reference (during speed control) is set in b1-01. The speed limit during torque control is set
in d5-03.

« |f the torque reference has been assigned to a multi-function analog input, terminal A2, or terminal A3, the
input function changes when the control mode is switched between torque control and speed control.
During speed control: The analog input terminal is used as the torque limit input.

During torgque control: The analog input terminal is used as the torque reference input.

» When the run command turns OFF, the control method when stopped will be for speed control. Even from
the torque control mode, the system will automatically change to speed control and decelerate to a stop
when the run command turns OFF.

» When A1-02 (control method selection) is set to 3 (flux vector control), the speed/torque change command
(asetting of 71) can be set for amulti-function input (H1-01 to H1-10) to switch between speed and torque
control during operation. An example is shown below.

User Parameter

Terminal No. No Factory Setting Setting Function
8 H1-06 8 71 Speed/torque control change
6
Frequency reference selection
Al b1-01 ! ! (terminals A1, A2) I
C5-03 1 1 Speed limit (terminals A1, A2)
A3 H3-05 0 13 Torque reference/torque limit




Terminal A1 input

Speed/torque change signal
(terminal S8 input)

Run command StOPJ

OPEN

CLOSED

Run

OPEN

CLOSED

A timing chart for switching between speed and torque control is shown in the following figure.

Control mode

Terminal A3 input

| I I

Speed >< Torque >< Speed >< Torque >< Speed (decel to stop)
I
: | ; ‘
! Speedlimit ! | Speed limit !
Speed Speed }
reference reference }
| | | |
Torque limit ! ! Torque limit } |
Torque Torque !
reference reference l
| | | |

® ! @ ! ® ! @ ! ®

Fig 6.66 Speed/Torque Control Switching Time Chart.

Frequency
reference

@ Speed Control (ASR) Structure

Torque limits

Speed control (ASR) during vector control adjusts the torque reference so that the deviation between the
speed reference and the estimated speed (PG feedback or speed estimator) is 0. Speed control (ASR) during V/
f control with a PG adjusts the output frequency so that the deviation between the speed reference and the esti-
mated speed (PG feedback or speed estimator) is 0. The following block diagram shows the structure of the
speed control for vector or V/f control with a PG,

Torque reference

-

C5-0, C5-03
4+>O_> = * Primary
ﬁ filter
) (== JA+ C5-06
limit

Detected speed
Estimated speed

Frequency
reference

C5-02, C5-04

Speed Control Block Diagram for Vector Control

C5-08

/

L7-01 to L7-04

+

o

Detected speed

Change| |
rate P
limiter
C5-01
C5-03

Y-+

1t

/

C5-02, C5-04

C5-05

Output frequency

EEEE——

Limit

Speed Control Block Diagram for V/f Control with a PG

Fig 6.67 Speed Control Block Diagrams



BRelated Parameters

Individual Functions

Name Control Methods
! Change Open Open
Parameter P Setting | Factory - VI | o
. Description ] during / Loop | Fiux | Loop
Number Display Rtz || i Operation | VA | W 1 \jeior | Vector | Vector
PG
1 2
ASR
Proportional 0.00to
g Gain 1 Sets the proportional gain of the speed : 20.00
c5-01 control loop (ASR) 309'00 *1 Yes No | A No A A
ASR P Gain 2
1
ASR Integral
Time1 i ; 0.000 | 0.500
C5.02 ISets tT |gtegra| time of the speed control to o Yes No | A No A A
ASR| Time |100P (ASR) 10000 | *1
1
ASR
Proportional 0.00
cs.03 |Gain2 0 | 2001 ves |No| A | No| A | A
- 300.00 *1
ASRPGain | geis the speed control gain 2 and integral *2
2 time 2 of the speed control loop (ASR).
ASR Integral Note: Adjustment is not normally required.
Time 2 0.000 | 0.500
C5-04 to sec Yes No | A No A A
ASR1 Time 10.000 %1
2
ASR Limit | Setsthe upper limit for the speed control 0.0
C5-05 . loop (ASR) as a percentage of the to 5.0% No No | A No No No
ASRLImit | maximum output frequency (E1-04). 20.0
ASR Primary
Delay Time | setsthe filter time constant for the time 0.000 0.004
C5-06 | Constant from the speed |oop to the torque command to " No No | No | No A A
Time ()
ASR Gain I
Switching | sets the frequency for switching between 0.0
cs-07 | Frequency | proportional Gain 1, 2 and Integral Time 1, to 0.0 No No | No | No A A
ASR Gan |2 400.0
SW Freq
ASRIntegral | gets the ASR integral upper limit and rated
cs5-08 | Limit load as a percentage of maximum output | 0t0 400 | 400 No No | No | No A A
ASR| Limit | frequency (E1-04).

* 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.




Multi-function Contact Input Functions (H1-01 to H1-10)

Control Methods
Setting . Open Open
Vol Function A v\\n’gq Loop | Fiux | Loop
PG Vector | Vector | Vector
1 2
Speed control disable setting for VV/f control with PG
D OFF: Use speed control V/f control with PG No | Yes | No No No
ON: Do not use speed control for V/f control with PG
Speed control integral reset
E Enables switching between Pl and P control for the speed control loop. No | No No | Yes | Yes
Speed control (ASR) proportional gain switch (switching between C5-01 and C5-03)
77 OFF: Use proportional gainin C5-01 No | No No | Yes | Yes
ON: Use proportional gainin C5-03

At zero-speed, increase C5-01
(ASR P Gain 1) until there is no oscillation.

4

At zero-speed, decrease C5-02
(ASR | Time 1) until there is no oscillation.

B Speed Control (ASR) Gain Adjustment for Vector Control

Use the following procedure to adjust C5-01 and C5-03 with the mechanical system and actual load con-
nected.

&

4
Does oscillation develop when the motor
operates at the maximum normal operating

——YES—»

Decrease C5-01 (ASR P Gain 1).

speed?
N

NO

v

4

Adjustment completed.

(When there is higher-level position control,
adjust the position loop gain so that
overshooting/undershooting doesn't occur.)

Increase C5-02 (ASR | Time 1).

I
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Fine Adjustments

When you want even finer gain adjustment, adjust the gain while observing the speed waveform. Parameter
settings like those shown in the following table will be necessary to monitor the speed waveform.

Parameter
No.

H4-01 Multi-function analog output 1 terminal FM monitor selection 2

Name Setting Explanation

Settings that allow multi-func-
H4-02 Multi-function analog output 1 terminal FM output gain 1.00 |tion analog output 1 to be used
to monitor the output frequency.

H4-03 Multi-function analog output 1 terminal FM bias 0.0

H4-04 Multi-function analog output 2 terminal AM monitor selection 5 Settings that allow muli-func-

H4-05 Multi-function analog output 2 terminal AM output gain 1.00 |tion analog output 2 to be used
H4-06 Multi-function analog output 2 terminal AM bias selection 0.00 to monitor the motor sp

H4-07 | Multi-function analog output 1 terminal signal level selection 1 Settings that allow a0 to +10V

H4-08 | Multi-function analog output 2 terminal signal level selection 1 |Signal range to be monitored.

The multi-function analog outputs have the following functions with these parameter settings.
 Multi-function analog output 1 (terminal FM): Outputs Drive's output frequency (0 to £10 V).
« Multi-function analog output 2 (terminal AM): Outputs actual motor speed (0 to £10 V).
Terminal AC isthe multi-function analog output common.

We recommend monitoring both the output frequency and the motor speed to monitor the response delay or
deviations from the reference value, as shown in the following diagram.

Adjusting ASR Proportional Gain 1 (C5-01)

This gain setting adjusts the responsiveness of the speed control (ASR). The responsivenessisincreased when

this setting is increased. Usually this setting is higher for larger loads. Oscillation will occur if this setting is

increased too much.

The following diagram shows the type of changes that can occur in the response when the ASR proportional

gain is changed. 6

Motor speed

The proportional gain is high.
(Oscillation occurs when the gain is too high.)

The proportional gain is low.

\ZaE Time

Fig 6.68 Responsiveness for Proportional Gain
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Adjusting ASR Integral Time 1 (C5-02)

This parameter sets the speed control (ASR) integral time.

Lengthening the integral time lowers the responsiveness, and weakens the resistance to external influences.
Oscillation will occur if this setting is too short. The following diagram shows the type of changes that can
occur in the response when the ASR integral time is changed.

Motor speed

Short integral time

g

8

Long integral time

T Time

Fig 6.69 Responsiveness for Integral Time

Different Gain Settings for Low-speed and High-speed

Switch between low-speed and high-speed gain when oscillation occurs because of resonance with the
mechanical system at low speed or high speed. The proportional gain P and integral time | can be switched
according to the motor speed, as shown below.

P = C5-01

P | = C5-02

P =C5-03
| = C5-04 (Low speed)

. » Motor speed (Hz)
0 C5-07

If C5-07 is set to 0, P = C5-01 and | = C5-02.

Fig 6.70 Low-speed and High-speed Gain Settings

Setting the Gain Switching Frequency (C5-07)

Set the switching frequency to about 80% of the motor operating frequency or the frequency at which oscilla-
tion occurs.

Low-speed Gain Adjustments (C5-03, C5-04)

Connect the actual load and adjust these parameters at zero-speed. Increase C5-03 (ASR proportional gain 2)
until there is no oscillation. Decrease C5-04 (ASR integral time 2) until there is no oscillation.
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High-speed Gain Adjustments (C5-01, C5-02)

Adjust these parameters at normal operating speed. Increase C5-01 (ASR proportional gain 1) until thereisno
oscillation. Decrease C5-02 (ASR integra time 1) until there is no oscillation. Refer to Fine Adjustments on
page 6 - 131 for details on making fine adjustments of high-speed operation.

ASR Proportional Gain Switch Setting

When one of the multi-function inputs (H1-01 to H1-10) is set to 77, the input can be used to switch between
C5-01 (proportional gain 1) and C5-03 (proportional gain 2). Proportional gain 2 is used when the multi-func-
tion input is ON. Thisinput has higher priority than the ASR switching frequency set in C5-07.

ON
ASR Gain Switch signal
Iti-function i t
(a multi-function input) OFF
P rtional aain (P f Proportional gain
roportional gain (P) : ; ‘ determined
by motor speed.
: ‘ ——————— """"""" C5-03 gain setting
© C5-02 ' C5-02 -

The gain is changed linearly in integral time 1 (C5-02).

Fig 6.71 ASR Proportional Gain Switch

BGain Adjustment for Speed Control during V/f Control with PG

When using V/f control with PG, set the proportional gain (P) and theintegral time (1) at E1-09 (minimum out-
put frequency) and E1-04 (maximum output frequency). Fig 6.72 Speed Control Gain Integral Time Adjust-
ment for V/f Control with PG shows how the proportional gain and integral time change in linear fashion based

on the speed. 6
I
P and | setting
P = C5-01
| = C5-02
P =C5-03
| = C5-04
Motor speed (Hz)
0 E1-09 E1-04
Min. output frequency Max. output frequency

Fig 6.72 Speed Control Gain Integral Time Adjustment for V/f Control with PG
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Gain Adjustments at Minimum Output Frequency

Operate the motor at the minimum output frequency. Increase C5-03 (ASR proportional gain 2) to a level
where there is no oscillation. Decrease C5-04 (ASR integral time 2) to alevel where thereis no oscillation.
Monitor the Drive's output current and verify that it is less than 50% of the Drive rated current. If the output
current exceeds 50% of the Drive's rated current, decrease C5-03 and increase C5-04.

Gain Adjustments at Maximum Output Frequency

Operate the motor at the maximum output frequency. Increase C5-01 (ASR proportiona gain 1) to a level
where there is no oscillation. Decrease C5-02 (ASR integral time 1) to alevel where thereis no oscillation.

Fine Adjustments

When you want even finer gain adjustment, adjust the gain while observing the speed waveform. The adjust-
ment method is the same as that for vector control.

Enable integral operation during acceleration and deceleration (by setting F1-07 to 1) when you want the
motor speed to closely follow the frequency reference during accel eration and decel eration. Reduce the setting
of C5-01 if overshooting occurs during acceleration, and reduce the setting of C5-03 and increase the setting
of C5-04 if undershooting occurs when stopping. If overshooting and undershooting cannot be eliminated by
adjusting only the gain, reduce the value of C5-05 speed control and reduce the limit of the frequency refer-
ence compensation value.

€ Droop Control Function

Droop control is afunction that allows the user to set the amount of motor dlip.

When asingle load is operated with two motors (such as in a crane conveyor), a high-resistance motor is nor-
mally used. Thisisto use torque characteristics that exhibit proportion movements due to changes in the sec-
ondary resistor to maintain torque balance with the load and overall speed balance with the load.

If droop control is used, a high-resistance motor characteristics can be set for a general -purpose motor.

BRelated Parameters

Name Control Methods
; Change Open Open
Parameter P Setting Factory 2 Vi LS B
. Description 5 during L = L
Numbel R Setti : 5 00p UX 0op
pmet Display ande €9 | operation | VA vag Vector | Vector | Vector
1 2
Droop Control | Setsthe speed decrease asa
Level percentage of motor base speed 00
(E1-06) when the motor is at ’
b7-01 ) 100% load torque. Setting of 0.0 188 0 00 Yes No | No No A A
Droop Quantity | djisables droop control. :
Droop Control
Delay Time Determines the droop control 0.03
b7-02 delay timein responseto aload to 0.05sec No A A A A A
Droop Delay | change. 2.00
Time
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W Setting Precautions
» Droop control isdisabled if b7-01 is set to 0.0.

» Set b7-01 to the amount of slip as the percentage of dlip when the maximum output frequency is input and
the rated torque is generated.

» Parameter b7-02 is used to adjust the responsiveness of droop control. Increase this setting if oscillation or
hunting occur.

ESetting the Droop Control Gain

Set the droop control gain as the speed reduction at a 100% motor torque, as a percentage of the maximum
output frequency.

Torque

b7-01

100%

Speed
0 Speed reference

Fig 6.73 Droop Control Gain

@ Zero-servo Function

The zero-servo function holds the motor when the motor is stopped in what is call a zero-servo status. This
function can be used to stop the motor even with an external force acts on the motor or the analog reference
input is offset.

The zero-servo function is enabled when one of the multi-function inputs (H1-01 to H1-10) is set to 72 (zero
servo command). If the zero servo command is ON when the frequency (speed) reference falls below the zero
speed level, a zero-servo status is implemented.

6
I




BRelated Parameters

Name Control Methods
. Change
Parameter - Setting Factory . Open Open
Number Di Description Range Setting dunng V.If Loop Flux Loop
isplay Operation | VA | with | \ "t | \ecior | Vector
PG
1 2
DC Injection Sets the frequency at which DC
Braking Start | injection braking starts when
Frequency ramp to stop (b1-03 = 0) is 0.0
b2-01 selected. If b2-01< E1-09, DC to 0.5Hz No A A A A A
DCInj Start Injection braking start§ at E1-09. 10.0
Freq NoFe: Zero Speed restrictions are
activein Flux Vector Mode.
Zero Servo Sets the position loop gain for
Gain Zero Servo command. This
b9-01 function is effective when 0to 100 5 No No | No No A No
Zero Servo multi-function input "zero servo
Gain command"” is set.
Zero Servo
Completion Sets number of pulses used for the 0
bo-02 | Width multi-function output of “zero to 10 No No | No No A No
Zero Servo servo completion”. 16383
Count
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Multi-function Contact Input Functions (H1-01 to H1-10)

Control Methods
Setting Function Vi E)pen | Open
Value VA | with | OO | Flux | Loop
PG Vector | Vector | Vector
1 2
72 Zero-servo command (ON: Zero-servo) No | No No | Yes | No

Multi-function Contact Output Functions (H2-01 to H2-03)

Control Methods

Setting . Open Open
Value Function VI v}n/:L Loop | Flux | Loop
pg | Vector | Vector | Vector

1 2

g3 |Z8osevoend No | No | No | Yes | No
ON: Current position is within zero-servo start position + the zero-servo end width.

To output the zero-servo status externally, assign the Zero Servo End signal (setting 33) to one of the multi-
function outputs (H2-01 to H2-03).

Monitor Function

Name . . Control Methods
Output Signal Level During Gpen S
Parameter s o 7 Min. VI
NS Display Description Multi-Function Unt | v | wity | LooP | Fuux | Loop
Analog Output pg | Vector | Vector | Vector
1 2
Zero-servo
movement | ghows the number of PG pulses
U135 |Ppulses times 4 for the movement range | (Cannot be output.) 1 [No|No| No | A No
Zero Servo | When stopped at zero.
Pulse




BTime Chart

A time chart for the zero servo function is given in Fig 6.74 Time Chart for Zero Servo.

Run command ON

OFF

Zero servo command ON

OFF

Frequency (speed) reference

Excitation level /\

/ N\

Motor speed

Zero Servo End signal Zero-servo status

Fig 6.74 Time Chart for Zero Servo

EApplication Precautions

» Be sure to leave the run command input ON. If the run command is turned OFF, the output will be inter-

rupted and the zero-servo function will become ineffective.

» The holding force of the zero-servo is adjusted in b9-01. The holding force will increase if the value of the
setting is increased, but oscillation and hunting will occur if the setting is too large. Adjust b9-01 after

adjusting the speed control gain.

» The zero-servo detection width is set as the allowabl e position offset from the zero-servo start position. Set

4 times the number of pulses from the PG.

» The Zero Servo End signal will go OFF when the zero servo command is turned OFF.

may result. Extended periods of servo lock can be achieved by ensuring that the current during the servolock

1 ) ) . ) )
*? - Do not lock the servo for extended periods of time at 100% when using the zero servo function. Drive errors
®

is 50% or less or by increasing the Drive capacity.
IMPORTANT



Digital Operator Functions

This section explains the Digital Operator functions.

Digital Operator Functions .

€ Setting Digital Operator Functions

You can set Digital Operator-related parameters such as selecting the Digital Operator display, multi-function
selections, and copy functions.

BRelated Parameters

Name Control Methods
i Change Open Open
Parameter ) Description Setting Factory e Vi P P!
Number Display p Range Setting Operat%n Vi vagq \I/_xgr V'(jcl:Jt)(()r \I/-eoggr
1 2
User Monitor Selects which monitor will be
Selection After | displayed upon power-up.
Power-Up 1: Frequency Reference (U1-01)
01-02 2: Output Frequency (U1-02) 1to4 1 Yes A A A A A
Power-On 3: Output Current (U1-03)
Monitor 4: User Monitor (set by 01-01)
Digital Sets the units of the Frequency
Operator References (d1-01 to d1-17), the
Display Frequency Reference Monitors
Selection (U1-01, U1-02, U1-05), and the
Modbus communication
frequency reference.
0: Hz
1: % (100% = E1-04)
210 39: RPM (Enter the number
of motor poles).
40 to 39999: User display. 0 6
01-03 Set the number desired at to 0 No A A A A A
maximum output frequency. 39999 [
; ; 4 digit number
Display Scaling Number of digitsfrom theright of
the decimal point.
Example 1: 01-03 = 12000, will
result in frequency referencefrom
0.0 to 200.0 (200.0 = Fmax).
Example 2: 01-03 = 21234, will
result in frequency reference from
0.00t0 12.34 (12.34 = Fmax).
Setting unit for
frequency Sets the setting units related to
parameters V/F pattern frequency related
01-04 | related to V/F parameters (E1-04, -06, -09, -11) | Oto1l 0 No No | No No A A
characteristics | O: Hertz
1: RPM
Display Units




Name Control Methods
. Change Open Open
Parameter ) Descrintion Setting Factory . VI pe P!
| Disly i | S opon | V1| | o || e
1 2
Local/Remote | peterminesif the Digital
Key Function Operator Local/Remotekey is
02-01 | Selection functional. Oto1 1 No | A|A| A | A | A
Loca/Remote | 0: Disabled
Key 1: Enabled
STOP Key Determinesif the STOP key on
Function the Digital Operator will stop the
Selection Drive when Driveis operating
02-02 from external terminals or seria Otol 1 No A A A A A
Oper STOP communication.
Key 0: Disabled
1: Enabled
User Parameter | Allows storing of parameter
Default Value | settings as a User Initialization
Selection.
0: No Change
1: Set Defaults - Saves current
parameter settings as user
initialization. A1-03 now allows
02-03 sdlecting <1110> for user Oto2 0 No A A A A A
User Defaults | jnitialization and returns 02-03 to
zero.
2: Clear All - Clearsthe currently
saved user initialization. A1-03
nolonger alowsselecting <1110>
and returns 02-03 to zero.
Frequency Determinesif the Data/Enter key
Reference must be used to input afrequency
Setting Method | reference from the Digital
Selection Operator.
0: Disabled - Data/Enter key must
be pressed to enter a frequency
02-05 reference. Otol 0 No A A A A A
1: Enabled - Data/Enter key is not
Operator required. The frequency reference
M.O.P. is adjusted by the up and down
arrow keys on the Digital
Operator without having to press
the data/enter key.
Cumulative
Operation Time o 0
o02-07 | Setting Setstheinitial _val qe of the to Ohr No A A A A A
elapsed operation timer U1-13.
Elapsed Time 65535
Set
Cumulative
Cooling Fan
Operation Time Setsthe initial value of the 0
02-10 | setting heatsink fan operation time to Ohr No A A A A A
monitor U1-40. 65535
Fan ON Time
Set
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BChanging Frequency Reference and Display Units

Set the Digital Operator frequency reference and display units using parameter 01-03. You can change the
units for the following parameters using 01-03.

» U1-01 (Frequency Reference)

» U1-02 (Output Frequency)

« U1-05 (Motor Speed)

» U1-20 (Output Freguency after Soft Start)
» d1-01to d1-17 (Frequency references)

EmSwitching Monitors when the Power Supply Is ON

Using parameter 01-02, select the monitor item (U1-00 [status monitor]) to be displayed on the Digital
Operator when the power supply is turned ON. For monitors that can be displayed, refer to U1-000 in Chap-
ter 5 User Parameters.

Setting Precautions

If selecting monitor parameters other than U1-01 (Frequency Reference), U1-02 (Output Frequency), and U1-
03 (Output Current), first select the monitor itemsto be displayed in 01-01, and then set 01-02 to 4.

EDisabling the STOP Key

If b1-02 (Operation Method Selection) isset to 1, 2, or 3, the stop command from the STOP Key on the Digital
Operator is an emergency stop command.

Set 02-02 to 0 to disable emergency stop commands from the STOP Key on the Digital Operator.

EDisabling the LOCAL/REMOTE Key

Set 02-01 to 0 to disable the LOCAL/REMOTE Key on the Digital Operator. You cannot switch Drive refer-
ence inputs set using reference inputs from the Digital Operator, b1-01 (Reference Selection), or b1-02 (Oper-
ation Method Selection). I
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HMinitializing Changed Parameter Values

You can save to the Drive parameter set values that you have changed as parameter initial values. Change the
set values from the Drive factory settings, and then set 02-03 to 1.

Set A1-03 (Initialize) to 1110 to initialize the Drive parameters using the user-set initial valuesin memory. To
clear the user-set initial valuesin memory, set 02-03 to 2.

W Setting the Frequency Reference using the UP and DOWN Keys without Using the
Enter Key

Use this function when inputting frequency references from the Digital Operator. When 02-05 is set to 1, you
can increment and decrement the frequency reference using the UP and DOWN Keys without using the Enter
Key.

For example, enter the Run command using a 0 Hz reference, and then continuously press the UP Key to
increment the frequency reference by 0.01Hz only for the first 0.5 s, and then by 0.01Hz every 80msfor 3 s
thereafter. Press and hold down the UP Key for 3 s minimum to reach the maximum output frequency 10 s
after that. The frequency reference that has been set will be stored in memory 5 s after the UP or DOWN Keys
are released.

EClearing Cumulative Operation Time

Set the cumulative operation time initial value in time unitsin parameter 02-07. Set 02-07 to 0 to clear U1-13
(drive Operating Time).

EClearing Drive Cooling Fan Operation Time

Set the fan operation timeinitial value in time unitsin parameter 02-10. Set 02-10to 0 to clear U1-40 (Cooling
Fan Operating Time).
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€ Copying Parameters

The Digital Operator can perform the following three functions using the built-in EEPROM (hon-volatile
memory).

» Store Drive parameter set valuesin the Digital Operator (READ)
» Write parameter set values stored in the Digital Operator to the Drive (COPY)
« Compare parameter set values stored in the Digital Operator with Drive parameters (VERIFY)

BRelated Parameters

Name Control Methods

i Change Open Open
e e during M Lgo Flux L(r))o
Range Setting with p p

Operation | VA Vector | Vector | Vector
PG 1 2

Parameter

S Display Description

Copy Function | This parameter controlsthe
Selection copying of parametersto and
from the Digital Operator.

0: COPY SELECT (no function)

1: INV --> OP READ - All
parameters are copied from the
Driveto the Digital Operator.

2: OP-->INV WRITE - All
parameters are copied from the
Digital Operator to the Drive.

Copy Function | 3 OP<-->INV VERIFY -

Sd Parameter settingsin the 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 6
method (A1-02) must match or
an error will occur.

03-01 0to3 0 No A A A A A

Copy Allowed | Enablesand disablesthe Digital
Selection Operator copy functions.

03-02 0: Disabled - No Digital Operator | Oto1 0 No A A A A A
Read Allowable copy functions are allowed.
1: Enabled - Copying allowed.




EStoring Drive Set Values in the Digital Operator (READ)
To store Drive set values in the Digital Operator, make the settings using the following method.

Table 6.1 READ Function Procedure

Step Digital Operator Display Explanation

“ADV-
**Main Menu **

Programming Press the Menu Key, and select advanced programming mode.

-ADV-
Initialization

2 | [ [§-00=1 Press the DATA/ENTER Key, and select the parameter monitor display.

Select Language

-ADV-
COPY Function Display 03-01 (Copy Function Selection) using the Increment Key and Decrement

-01=0 Key.
Copy Funtion Sel

-ADV-
4 | |....CopyFuntionSel Press the DATA/ENTER Key, and select the parameter setting display.

COPY SELECT

-ADV-
5 Copy Funtion Sel Ch the set valueto 1 using the | t K
03-01 =n 0 ange the valueto 1 using the Increment Key.

INV—OP READ

-ADV-

6 READ Set the changed data using the DATA/ENTER Key. The READ function will start.
INV - OP READING

-ADV-
READ

READ COMPLETE If the READ function ends normally, End is displayed on the Digital Operator.

-ADV-

Copy Funtion Sel ; ;

8 | |....XORYTUMIONSE The display returnsto 03-01 when akey is pressed.
o3 - RS0 v splay ey ispl
COPY SELECT

An error may occur while saving to memory. If an error is displayed, press any key to cancel the error display
and return to the 03-01 display.
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Error displays and their meanings are shown below. (Refer to Chapter 7 Errors when Using the Digital Oper-
ator Copy Function.)

Error Display Meaning

PRE

READ IMPOSSIBLE You are attempting to set 03-01 to 1 while 03-02 is set to 0.

IFE
READ DATAERROR

Read data length mismatch or read data error.

RDE Tried to write parameters to EEPROM on the Digital Operator, but unable to perform
DATA ERROR write operation.

Select READ Permitted

Prevent overwriting the data stored in EEPROM in the Digital Operator by mistake. With 03-02 set to 0, if you
set 03-01 to 1, and perform the write operation, PrE will be displayed on the Digital Operator, and the write
operation will be stopped.

E\Writing Parameter Set Values Stored in the Digital Operator to the Drive (COPY)
To write parameter set values stored in the Digital Operator to the Drive, make the settings using the following

method.
Table 6.2 COPY Function Procedure
Step Digital Operator Display Explanation
No. 6
“ADV- I
** Main Menu **
1 ) Press the MENU Key, and select advanced programming mode.
Programming
-ADV-
Initialization . .
2 R - 00=1 ] Pressthe DATA/ENTER Key, and select the parameter monitor display.
Select Language
-ADV-
3 | 1 COPY Function | Display 03-01 (Copy Function Selection) using the Increment Key and Decrement
[Xi- 01=0 Key.
Copy Funtion Sel
-ADV-
Copy Funtion Sel
4 03.01= El o Pressthe DATA/ENTER Key, and select the parameter setting display.
COPY SELECT




Table 6.2 COPY Function Procedure

Step Digital Operator Display Explanation

-ADV-
Copy Funtion Sel

5 03-01=FN o Change the set value to 2 using the Increment Key.
OP - INV WRITE

-ADV-

6 COPY Set the changed data using the DATA/ENTER Key. The COPY function will start.
OP - INV COPYING

-ADV-
COPY

7 COPY COMPLETE If the COPY function ends normally, End is displayed on the Digital Operator.

-ADV-

Copy Funtion Sel : .
8 | bt ooes The display returnsto 03-01 when akey is pressed.

03 - [0 o splay ey Isp
COPY SELECT

During the copy operation, errors may occur. If an error is displayed, press any key to cancel the error display
and return to the 03-01 display.

Error displays and their meanings are shown below. (Refer to Chapter 7 Errors when Using Digital Operator

Copy Function.)
Error Display Meaning
CPE
ID UNMATCH Drive product code and Drive software number are different.
VAE Dri ity with which trying t d the Dri ity stored in th
rive capacity with which you are trying to copy, and the Drive capacity stored in the
INV. KVA UNMATC Digital Operator are different.

CRE The Drive control method in which you are trying to copy, and the Drive control method

CYE Comparison between the parameter written to the Drive and the parameter in the Digital
COPY ERROR Operator shows they are different.
CSE

After copying has ended, comparison between the sum value of the Drive parameter area
SUM CHECK ERROR and the sum value of the Digital Operator parameter area shows they are different.
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EmComparing Drive Parameters and Digital Operator Parameter Set Values (VERIFY)

To compare Drive parameters and Digital Operator parameter set values, make the settings using the following

method.
Table 6.3 VERIFY Function Procedure
S’\ip Digital Operator Display Explanation
-ADV-
** Main Menu **
1 P . Pressthe MENU Key. and select advanced programming mode.
rogramming
-ADV-
2 ... Initialization Press the DATA/ENTER Key, and select the parameter monitor display.
- 00=1 ' ’
Select Language
-ADV-
COPY Function Display 03-01 (Copy Function Selection) using the Increment Key and Decrement
3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-01=0 Key.
Copy Funtion Sel
-ADV-
Copy Funtion Sel
4 03-01= El o Pressthe DATA/ENTER Key, and select the function setting display.
COPY SELECT
-ADV-
Copy Funtiop_SeI
5 03-01= *0* Change the set value to 3 using the Increment Key.
OP<——INV VERIFY
-ADV-
6 VERIFY Set the changed data using the DATA/ENTER Key. The VERIFY function will
DATA VERIFYING start.
-ADV-
VERIFY . L .
7 If the VERIFY function ends normally, End is displayed on the Digital Operator.
VERIFY COMPLETE
-ADV-
Copy Funtion Sel . .
S I e The display returnsto 03-01 when akey is pressed.
03 - [0 o splay ey Ispl
COPY SELECT
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An error may occur during the comparison. If an error is displayed, press any key to cancel the error display
and return to the 03-01 display. Error displays and their meanings are shown below. (Refer to Chapter 7
Errors when Using Digital Operator Copy Function.)

Error Display Meaning

VYE
VERIFY ERROR Verify error (Settings in the Digital Operator and the Drive do not match).

EApplication Precautions

When using the copy function, check that the following settings are the same between the Drive and the Digi-

tal Operator.
« Drive product and type « Drive capacity and voltage
» Software number » Control method

@ Prohibiting Writing Parameters from the Digital Operator

If you set A1-01 to 0, you can refer to and set the A1 and A2 parameter groups, and refer to drive mode, using
the Digital Operator.

If you set one of the parameters H1-01 to H1-05 (multi-function contact input terminal S3 to S7 function
selection) to 1B (write parameters permitted), you can write parameters from the digital operator when the ter-
minal that has been set is ON. When the set terminal is OFF, writing parameters other than the frequency ref-
erence is prohibited. You can, however, reference parameters.

Name Change Control Methods
Parameter . Settin Facto . Open Open
Number Display Description Rang(ge Seﬂing Od”””g Vi v\v/éfq Loop | Flux | Loop
peration PG Ve(l:tor Vector Ve;tor
Access Level Selects which parameters are
Selection accessible viathe Digital
Operator.
Al1-01 0: Operation Only Oto2 2 Yes A A A A A
Access Level 1: User Level (only availableif
A2 parameters have been set)
2: Advanced Level
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@ Setting a Password

When a password is set in A1-05, if the set values in A1-04 and A1-05 do not match, you cannot refer to or
change the settings of parameters A1-01 to A1-03, or A2-01 to A2-32.

You can prohibit the setting and referencing of all parameters except A1-00 by using the password function in
combination with setting A1-01 to O (Monitor only).

BmRelated Parameters

Name Control Methods

Change Open Open

during Vi v\v/|{1f1 Loop | Flux | Loop
Operation pg | Vector | Vector | Vector
1 2

Parameter

Setting Factory

Description Range | Seting

Access Level Selects which parameters are

Selection accessible viathe Digital

Operator.

Al1-01 0: Operation Only Oto2 2 Yes A A A A A

1: User Level (only available if
A2 parameters have been set)

2: Advanced Level

Access Level

Password 1 When the value set into A1-04
doesNOT match the value set into
A1-05, parameters A1-01 thru A1-
03 and A2-01 thru A2-32 cannot 0
Al-04 |Enter be changed. All other parameters to 0 No A A A A A
as determined by A1-01 can be 9999
changed. Parameter A1-05 can be
accessed by pressing the MENU
key while holding the RESET key.

Password

Password 2 When the value set into A1-04
doesNOT match the value set into 6
A1-05, parameters A1-01 thru A1-
03 and A2-01 thru A2-32 cannot 0 I
Al-05 |ggect be changed. All other parameters to 0 No A A A A A
Password as determined by A1-01 can be 9999
changed. Parameter A1-05 can be
accessed by pressing the MENU

key while holding the RESET key.

ESetting Precautions

Parameter A1-05 cannot be displayed using normal key operations. To display A1-05, hold down the RESET
Key and pressthe MENU Key while A1-04 is displayed.

€ Displaying User-set Parameters Only

You can set and refer to parameters necessary to the Drive only, using the A2 parameters (user-set parameters)
and A1-01 (Parameters Access Level).

Set the number of the parameter to which you want to refer in A2-01 to A2-32, and then set A1-01 to 1. You
can set and refer to parameters set in A1-01 to A1-03 and A2-01 to A2-32 only, using advanced programming

mode.




BRelated Parameters

Control Methods
) Change 0O Open
Parameter ;o Setting Factory 3 Vi pen pel
Number Name Description e Setting during vi | oty | Loop | Fux | Loop
Operation Vector | Vector | Vector
PG
1 2
User setting Used to set the parameter
parameters numbers that can be set/read.
Maximum 32. b1-01
A2-01to Effective when the Parameter
A2-32 Access Level (A1-01) i 0 ; No 1 A AL AL ATA
- User Param 1 ccess Level (A1-01) isset to 03-02
t032 User Program (1). Parameters set
in parameters A2-01to A2-32 can
be set/read in programming mode.




Options

This section explains the Drive option functions.

Options .

@ Performing Speed Control with PG

This section explains functions with V/f control with PG

BRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\Zi

VIt
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

F1-01

PG parameter

PG Pulses/Rev

Sets the number of pulses per rev-
olution (PPM) of the encoder
(pulse generator).

to
60000

600

No

No

No

No

F1-02

Operation selec-
tion at PG open
circuit (PGO)

PG Fdbk Loss
Sel

Sets stopping method when a PG
open circuit fault (PGO) occurs.
See parameter F1-14.

0: Ramp to stop - Decelerate to
stop using the active
deceleration time.

1: Coast to stop

2: Fast - Stop - Decelerate to stop
using the deceleration timein
C1-09.

3: Alarm Only - Drive continues
operation.

0to3

No

No

No

No

F1-03

Operation selec-
tion at over-
speed (OS)

PG Overspeed
Sel

Setsthe stopping method when an
overspeed (OS) fault occurs. See
F1-08 and F1-09.

0: Ramp to stop - Decelerate to
stop using the active
deceleration time.

1: Coast to stop

2: Fast - Stop - Decelerate to stop
using the deceleration timein
C1-09.

3: Alarm Only - Drive continues
operation.

0to3

No

No

No

F1-04

Operation
Selection at
Deviation

PG Deviation
Sel

Sets the stopping method when a
speed deviation (DEV) fault
ocCurs.
0: Ramp to stop (Deceleration
stop using Deceleration Time
1, C1-02.)
1: Coast to stop
2: Fast stop (Emergency stop
using the deceleration timein
C1-09.)
3: Continue operation (DEV is
displayed and operation
continued.)

0to3

No

No

No




Name

Control Methods

Parameter A Settin Factory | Change Open Open
ber | Display == Range | Setng |08, | v | i | Loo0 | x| oo
PG 1 2
PG Rotation 0: Fwd=C.C.W. - Phase A leads
Selection with forward run command.
(Phase B leadswith reverserun
F1-05 L ;SV"JTS”V‘\’/) Phece B leads Oorl 0 No |[No| A | No | A | No
PG Rotation Sl | with forward run command.
(Phase A leads with reverse
run command.)
PG Division Setsthedivision ratio for the pulse
Rate (PG Pulse | monitor of the PG-B2 encoder
Monitor) feedback option board. This func-
tion is not available with the PG-
X2 option board.
Divisonratio=[(1+ n) / m]
(n=0to1, m=1to32)
F1-06 The first digit of the value of lols2) 1 Noo | Noj A1 No | A ) No
PG Output Ratio F1-06 stands for n, the second and
the third stand for m. (from left to
right).
The possible division ratio
settings are:
VU32<F1-06<1
Integral Func- Setsintegral control during
tion during acceleration/decel eration to either
Accel/Decel enabled or disabled.
Fro7 | SHection 0: Disebled - Theintegral Oorl 0 No | No| A | No | No | No
function is not used while
PG Ramp P/l accelerating or decelerati ng.
Sel 1: Enabled - Theintegral function
isused at al times.
Overspeed
Frog |oon v Configuresthe overspeed fault | 45159 | 11506 | No | No | A | No | A | A
PG Overspd (OS) detection.
Leve OS fault will occur, if the motor
speed feedback is greater than the
Overspeed F1-08 setting for atime longer
Detection Delay | than F1-09. F1-08 isset asa 0.0
F1-09 |Time percentage of the maximum output to 0.0sec” No No | A No A A
PG Overspd frequency (E1-04). See F1-03. 2.0
Time
ExcveSpeed Configures the speed deviation
Deviation fault (DEV) detection.
F1-10 |DetectionLevel | pey fayit will occur if thespeed | 01050 | 10% | No [ No | A | No | A | A
PG Deviate deviation is greater than the F1-10
Level setting for atime longer than
F1-11. F1-10issetasa
ExcessiveSpeed | percentage of the maximum
Deviation output frequency (E1-04). Speed
Detection Delay | deviationisthe differencebetween | 90
F1-11 |Time actual motor speed and the fre- to 0.5sec No No | A No A A
PG Deviate guency reference 10.0
Time command. See F1-04.




Options

Name Control Methods
. Change Open Open
Parameter i Setting | Factory : VIf p p
. Description : during L = L
Number Range Settin ; ; 00p ux 0op
Display g 9 |operation | VIt ‘gl(t? Vector | Vector | Vector
1 2
Number of PG
Gear Teeth 1 :
F1-12 Sets the gear ratio between the 0 No No | A No No No
PG # Gear motor shaft and the encoder (PG).
Teethl 0
A gear ratio of 1 will be used if to
Number of PG | either of these parametersissetto | 1000
113 Gear Teeth2 | 0. Thisfunction isnot availablein 0 No vo |l A | no | No | o
PG # Gear flux vector control.
Teeth2
PG Open-Cir- | configures the PG open (PGO)
cuit Detection | tnction. PGO will be detected if 0.0
F1-14 |Time no PG pulses are detected for a to 2.0sec No No | A No A No
PGO Detect time longer than F1-14. See 10.0
Time F1-02.

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

mUsing PG Speed Control Card

There are four types of PG Speed Control Card that can be used in V/f control with PG
» PG-A2: A-phase (single) pulse input, compatible with open collector or complimentary outputs.
« PG-B2: A/B-phase pulse input, compatible with complimentary outputs.
» PG-D2: A-phase (single) pulseinput, compatible with line drivers.
» PG-X2: A/B/Z-phase pulse input, compatible with line drivers.

There are two types of PG Speed Control Cards that can be used for flux vector control.
* PG-B2: A/B phase pulse inputs, complementary outputs
» PG-X2: A/B/Z phase pulse inputs, line driver outputs

For the connection diagram, refer to page 2-36.

B Setting Number of PG Pulses

Set the number of PG (Pulse Generator/Encoder) pulses in pulses/rotation. Set the number of A-phase or B-
phase pulses per 1 motor rotation in F1-01.

EMatching PG Rotation Direction and Motor Rotation Direction

Parameter F1-05 matches the PG rotation direction and the motor rotation direction. If the motor is rotating
forwards, set whether it is A-phase driven or B-phase driven. Make this setting when using PG-B2 or PG-X2.




Drive

Motor PG (encoder)
Forward
command
] >
/3ulse output

A-phase driven when set value = 0 B-phase driven when set value = 1
A-phase —] L L1 L A-phase I l I | | I
B-phase J | J 1 | | B.phase 1 L L L

Example: Forward rotation of standard Yaskawa motor (PG used: Samtack (KK))

Motor output axis rotates
counter-clockwise during

Forward . Drive forward command.
comman Rotation
| (CCWi

A-phase

B-phase S I R

Yaskawa standard PG used is A-phase driven (CCW) when motor rotation is forward.

Fig 6.75 PG Rotation Direction Setting

Generally, PG is A-phase driven when rotation is clockwise (CW) see from the input axis. Also, motor rota-
tion is counter-clockwise (CCW) seen from the output side when forward commands are output. Conse-
guently, when motor rotation is forward, PG is normally A-phase driven when aload is applied, and B-phase
driven when aload is not applied.

ESetting Number of Gear Teeth Between PG and Motor

Set the number of PG gear teeth in F1-12 and F1-13. If there are gears between the motor and PG, you can
operate the motor by setting the number of gear teeth.

When the number of gear teeth has been set, the number of motor rotations within the Drive is calculated
using the following formula.

No. of motor rotations (min~t.) = No. of input pulses from PC x 60/ F1-01 x F1-13 (No. of gear teeth on load
side) / F1-12 (No. of gear teeth on motor side)

EMatching Motor Speed During Acceleration and Deceleration to Frequency Reference

You can select whether to enable or disable integral operation during acceleration and decel eration when using
flux vector control.

To match the motor speed as closely as possible to the frequency reference even during accel eration and decel -
eration, set F1-07 to 1.

1 . - . )
hy~ A If F1-01 is set to 1, overshoot or undershoot may occur easily immediately after acceleration and decelera-
?‘ tion. To minimize the possibility of overshoot or undershoot occurring, set F1-01 to 0.
[ J
IMPORTANT
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W Setting PG Pulse Monitor Output Dividing Ratio

Thisfunction isenabled only when using PG speed control card PG-B2. Set the dividing ratio for the PG pulse
monitor output. The set value is expressed as n for the higher place digit, and m for the lower place 2 digits.
Thedividing ratio is calculated as follows:

Dividing ratio = (1 + n)/m (Setting range) n: O or 1, m: 1 to 32
F1-06= 0O OO

n m

The dividing ratio can be set within the following range: 1/32 < F1-06 < 1. For example, if thedividing ratio is
1/2 (set value 2), half of the number of pulses from the PG are monitor outputs.

EDetecting PG Open Circuit

Select the stopping method when PG cable disconnected is detected and the PG open circuit (PGO) detection
time.

When the Drive is operating with the frequency reference set to 1% minimum (except when operating on
direct current), if the speed feedback from PG is greater than the time setting in F1-14, PGO is detected.

mDetecting Motor Overspeed

An error is detected when the number of motor rotations exceeds the regulated limit. An overspeed (OS) is
detected when a frequency that exceeds the set value in F1-08 continues for longer than the time set in F1-09.
After detecting an overspeed (OS), the Drive stops according to the setting in F1-03.

MDetecting Speed Difference between the Motor and Speed Reference

An error is detected when the speed deviation (i.e., the difference between the designated speed and the actual
motor speed) istoo great. Speed deviation (DEV) is detected after a speed agreement is detected and when the
speed reference and actual workpiece speed are within the setting of L4-02, if a speed deviation great than the
set value in F1-10 continues for longer than the time set in F1-11. After a speed deviation is detected, the
Drive stops according to the setting in F1-04. 6




« DO-02C
Relay contact output (DPDT contact)
- DO-08
6 photocoupler output channels (shared commons)
2 (independent) relay contact output channels (NC contact)

Inverter
control

panel 3CN

[

€ Using Digital Output Cards

There are two types of Drive digital output cards:
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control

+24 V panel 3CN
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Relay contact

DO-02C Digital Output Card

Fig 6.76 Digital Output Cards

BRelated Parameters
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o

Photocoupler-l—D5

ERIN

CH1
CH2
CH3
CH4
CH5
CH6

Photocoupler

COM (0 V common)

}CH7
Relay contact

DO-08 Digital Output Card

Name Control Methods
: Change Open Open
Parameter s Setting Factory : Vi pe p
. Description 5 during / L = L
Number Display s i Operation | VA | with Vgc(’)[gr Vecl:Jt)c()r Vgggr
PG
1 2
DO-02/D0O-08 | Setsthedigital output function
Channel 1 Out- |number for channel 1. Seethe H2
F5.01 put Selection pararneter group for possible 0t0 37 0 No A A A A
selections.
DO Ch1 Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-02/DO-08 | Setsthedigital output function
Channel 2 Out- | number for channel 2. Seethe H2
F5.02 put Selection parameter group for possible 0t0 37 1 No A A A A
selections.
DO Ch2 Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel | Setsthe digital output function
3 Output Selec- | number for channel 3. Seethe H2
F5.03 tion parameter group for possible 01037 2 No A A A A
selections.
DO Ch3 Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel | Setsthe digital output function
4 Output Selec- | number for channel 4. Seethe H2
F5.04 tion parameter group for possible 0t037 4 No A A A A
selections.
DO Ch4 Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
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Name Control Methods
: Change Open Open
Parameter i Setting Factory q VI P p
. Description 3 during L = L
Numbe R Setti 5 ; 00p ux 00p
umber Display ange 9| Operation | VA VPVE Vector | Vector | Vector
1 2
DO-08 Channel | Setsthedigital output function
5 Output Selec- |number for channel 5. Seethe H2
F5-05 |1o" parameter group for possible 0t037 6 No | A|A| A | A ]| A
selections.
DO Chs Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel | Setsthedigital output function
6 Output Selec- |number for channel 6. Seethe H2
F5-06 | 1o parameter group for possible 0t037 | 37 No | A|A| A | A ]| A
selections.
DO Ch6 Sdect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel | Setsthedigital output function
7 Output Selec- |number for channel 7. Seethe H2
tion parameter group for possible
F5-07 selections. 0to 37 F No A A A A A
Enabled when digital output card
DO Ch7 Select | pO-02 or DO-08 iis used.
DO-08 Channel | Setsthedigital output function
8 Output Selec- | number for channel 8. Seethe H2
F5-08 |1O" pavrameter group for possible 0t0 37 F No | A|A| A | A | A
selections.
DO Ch8 Sdlect | Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Output | Setsthe function of the DO-08
Mode Selection digital output option board.
0: 8-channel individual outputs.
F5-09 1: Binary code output. 0to2 0 No A A A A A
DO-08 Selec- | 2: 8-channel Selected - Output
tion according to F5-01 to F5-08
settings.

B Setting Output Items for the DO-02C Digital Output Card
If using DO-02C Digital Output Card, set the output items using F5-01 and F5-02.

W Setting Output Items for the DO-08 Digital Output Card

If using DO-08 Digital Output Card, select one of the following three output modes according to the setting in

F5-09.




F5-09 Set to O

Set Value Uit Output Details
Number

TD5-TD11 | Overcurrent (SC, OC, GF)

TD6-TD11 | Overvoltage (OV)

TD7-TD11 | Driveoverload (OL2)

0: 8 separate TD8-TD11 | Fuse blown (PUF)

outputs TD9-TD11 | Overspeed (OS)

TD10-TD11 |Drive overheated (OH1) or motor overload (OL1)

TD1-TD2 Zero speed detected

TD3-TD4 Speed agreement

F5-09 Setto 1

Set Value Uit Output Details
Number

TD5-TD11 bit 0

TD6-TD11 | hit1l Encoded output
TD7-TD11 | bit 2 (Refer to table below)

1: Binary code |TD8-TD11 |bit3

output TDO-TD11 | Zero speed detected

TD10-TD11 | Speed agreement

TD1-TD2 Operating

TD3-TD4 Minor fault

The following table shows the code outputs.

Bitzg(’jzd L Output Details Bitzrs:azd L Output Details
0000 No error 1000 External fault (EFxx)
0001 Overcurrent (SC, OC, GF) 1001 Controller error (CPFxx)
0010 Overvoltage (OV) 1010 Motor overload (OL1)
0011 Drive overload (OL2) 1011 Not used
0100 Drive overheated (OH, OH1) 1100 Power loss (UV1, UV2, or UV3)
0101 Overspeed (OS) 1101 Speed deviation (DEV)
0110 Fuse blown (PUF) 1110 PG open circuit (PGO)
ow [P () | [

F5-09 Set to 2
Output depends on the settingsin F5-01 to F5-08.



Options .

€ Using an Analog Reference Card

When using a Al-14B or A1-14U Anaog Reference Card, set parameter b1-01 (Reference selection) to 3
(Option Card).

Al-14B provides 3 channels of bi-polar inputs with 14-bit A/D conversion accuracy (and asign bit). The func-
tion of each channel is determined by the setting of F2-01.

Al-14U provides 2 channels of bi-polar inputs with 14-bit A/D conversion accuracy. Channel 1 is a voltage
input and channel 2 is a current input. The sum of channels 1 and 2 is a frequency input. F2-01 does not need
to be set for the Al-14U.

BRelated Parameters

Name Control Methods
g Change O O
Parameter ;o Setting Factory 3 VI pen pen
) Description : during L
Number Range Settin ¢ ; oop | Flux | Loop
Display 9 9| operation | VA prg' Vector | Vector | Vector
1 2

Al-14 Input Setsthe function for channel 1to 3
Selection of the Al-14B analog input
reference option board.

0: 3-channel individual (Channel
1: terminal A1, Channel 2: termi-
nal A2, Channel 3; termina A3)
F2-01 1: 3-channel addition (Summed Otol 0 No A A A A A
Al-14 Input Sel values of channels 1to 3 isthefre-
guency reference)

When set to O, select 1 for b1-01.
In this case, the multi-function
input "Option/Drive selection”
cannot be used.

B Setting Precautions 6

Always set b1-01 (Reference selection) to 1 (control circuit terminal) when using the Al-14B for three chan-
nels of independent inputs. When thisis done, H1-01 to H1-10 (multi-function contact inputs) cannot be set to
2 (Option/Drive selection).

€ Using a Digital Reference Card

When using a DI-08 or DI-16H2 Digital Reference Card, set b1-01 (Reference selection) to 3 (Option Card).

The DI-16H2 can be used to set a frequency using a 16-bit digital reference. The DI-08 can be used to set a
frequency using a 8-bit digital reference.




BRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

i
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

F3-01

DI-08/ DI-
16H2 Input
Selection

DI Input

Sets the function of the DI-08 or
the DI-16H2 digital input option
board.

0: BCD 1% unit

1: BCD 0.1% unit

2: BCD 0.01% unit

3: BCD 1Hz unit

4: BCD 0.1Hz unit

5: BCD 0.01Hz unit

6: BCD (5-digit) 0.01Hz unit
(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
unitswill change to the 01-03
Setting.

Oto7

No

01-03

Digital Opera-

tor Display
Selection

Display Scaling

Sets the units of the Frequency
References (d1-01 to d1-17), the
Frequency Reference Monitors
(U1-01, U1-02, U1-05), and the
Modbus communication fre-
quency reference.
0: Hz
1: % (100% = E1-04)
2t039: RPM (Enter the number of
motor poles).
40 to 39999: User display.

Set the number desired at
maximum 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 t0 12.34 (12.34 = Fmax).

Oto
39999

No




Options .

ESelecting Input Terminal Functions for the DI-16H2 Digital Reference Card

The frequency reference from the DI-16H2 Card is determined by the setting of F3-01 and the 12/16-bit
switch on the Option card. The possible settings are listed in the following table.

12-bit Binary | 16-bit Binary 3-digit BCD 4-digit BCD 4-digit BCD
. . with Sign with Sign with Sign with Sign without Sign
T | | Pin No.
ermina NNO ™F301=7 | F301=7 | F301=0t05 | F301=0105 F3-01=6
S1:12bit | S1:16 bit S1: 12 bit S1: 16 bit S1: 16 bit
1 Bit 1 (29) Bit1(29 |1 1 2
] | BDCdigit 1
f 1 H 1
2 Bit1(2) | Bitl(2) | 2| gpcadigit1 | % | BDCdigitl || (2109
3 Bit1(2d | Bit1@d |a| ©©I |4 w09 g
4 Bit 1 (23 Bit1(2% |8 8 1
5 Bit 1 (2% Bit1(2h |1 1 2| BDCdigit2
TC1 - -
. . Oto9
6 Bit1(2) | Bit1(2) | 2| gpcdigit2 | 2| BDCigit2 | 4] 0109
7 Bit1(2% | mit1s |a| ©©9 |4 Qw09 g
8 Bit 1 (2") Bit1(2) |8 8 1
9 Bit 1 (28) Bit1(28) |1 1 2| BDC digit3
. . ] .1 (0to9
10 Bit1(2) | Bit1(?) | 2| gpcdigits | 2| BDCdigits | 4 (0109
1 Bit1(219) | Bit1(2) |4| ©OW©9) 4] QL9 14
2 Bit 1 (21 Bit1(2™) |8 8 1
3 - Bit 1 (219 - 1 | 2| BDCdigit 4
_ . ) (0to9)
4 Bit 1(2%) 2| BDCuigita | 4|
TC2 5 B Bit 1 (214) B 4 (0to9) 8
6 - Bit 1 (219) - 8 1| BDCdigit5
7 Sign signa (0: Forward, 1: Reverse) 2 (0t03)
8 SET (read) signal (1: Read)
9 Input signal common (0 V)
TC3 Shield wire connection terminal

HApplication Precautions

» The maximum frequency (100% speed) reference will be used when the binary input is set (setting: 6 or 7)
and all bitsare 1.

» Setting F3-01 to 6 is valid only when the D1-16H2 is used. Using this setting, a frequency from 0.00 to
399.8Hz can be set in BCD. The sign bit is used as a data bit, so only positive (plus) data can be set. Also,
the digit starts from 0, so the minimum setting is 0.02Hz.

B Selecting the Input Terminal Function for a DI-08 Digital Reference Card
The frequency reference from a DI-08 Card is determined by the setting of F3-01, as shown in the following

table.




.—l

Terminal Pin No. 8-bit BFlga(;)i v:v|t7h Sign 2 dlgggfz éwtt: 5Slgn
1 Bit 1 (2°) 1
2 Bit 1(21) 2 BDC digit 1
3 Bit 1(22) 4 (Ot09)
4 Bit 1 (29) 8
5 Bit 1 (2% 1

e 6 Bit 1(2°) 2 BDC digit 2

7 Bit 1 (25) 4 (0t015)
8 Bit 1 (2") 8
9 Sign signal
10 SET (read) signa
1 Reference common signa (0 V)

BApplication Precautions
The DI-08 will not function if F3-01 is set to 6

BSelecting the Digital Reference

The range of the digital references is determined by the combination of the settings of 01-03 and F3-01. The
information monitored in U1-01 (Frequency reference) will also change.

DI-16H2 Reference Ranges
When using the DI-16H2, the following ranges can be set depending on the settings of the parameters.
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01-03 | F3-01 S"gtl"h Reference Input Mode Referzr;’negiem”g Of_t';i '2)"0”:;_’0:1“1
12 bits | 3-digit BCD with sign, 1% -110 to 110%
0 16 hits | 4-digit BCD with sign, 1% -110to 110%
12 bits | 3-digit BCD with sign, 0.1% -110.0 to 110.0%
' 16 bits | 4-digit BCD with sign, 0.1% -110.0 to 110.0%
12 bits | 3-digit BCD with sign, 0.01% -15.99 to 15.99%
2 16 bits | 4-digit BCD with sign, 0.01% -110.0 to 110.0%
12 bits | 3-digit BCD with sign, 1Hz -400 to 400Hz
Oor1l 3 16 bits | 4-digit BCD with sign, 1Hz -400 to 400Hz 0.01Hz 0.01%
12 bits | 3-digit BCD with sign, 0.1Hz -159.9to 159.9Hz
4 16 bits | 4-digit BCD with sign, 0.1Hz -400.0 to 400.0Hz
12 bits | 3-digit BCD with sign, 0.01Hz -15.99to 15.99Hz
> 16 bits | 4-digit BCD with sign, 0.01Hz -159.99 to 159.99Hz
6 16 bits | 5-digit BCD without sign, 0.01Hz 000.00 to 399.98Hz
12 bits | 12-bit binary with sign, 100%/4095 -4095 to 4095
! 16 bits | 16-bit binary with sign, 100%/30000 -33000 to 33000
12 bits | 3-digit BCD with sign, 1 rpm -1599 to 1599 rpm 1rpm
2103 ) 16 bits | 4-digit BCD with sign, 1 rpm -15999 to 15999 rpm 1rpm
oo | | B J g;? Istegi(;gD of Ict)g-?)g;] AOPHEOT 005 10 4005 5th digit of 01-03 set-
300991 | . |4-digit BCD with sign, 100%/(1- to4-  {-10999 to 10999 ;'(“S:O, it 1
digit setting of 01-03) (when 01-03 = 9999) X =1 unit: 0.1
10000 X =2, unit: 0.01
x=1 - 16 bits | 4-digit BCD with sign, 100%/10000 -11000 to 11000 X =3, unit: 0.001
to3

DI-08 Reference Ranges

When using the DI-08, the following ranges can be set depending on the settings of the parameters.

F3-01 Reference Input Mode Reference Setting Range S l_L(J);—(iloMonit(c));_Légitz 1
0 2-digit BCD with sign, 1% -110t0 110%
1 2-digit BCD with sign, 0.1% -15.9t0 15.9%
2 2-digit BCD with sign, 0.01% -1.59to 1.59%
3 2-digit BCD with sign, 1Hz -159 to 159Hz
4 2-digit BCD with sign, 0.1Hz -15.9 t0 15.9Hz 0.01Hz 0.01%
5 2-digit BCD with sign, 0.01Hz -1.59to 1.59Hz
6
7 Lluz)glgt binary with sign, 100%/ 255 10 255







Troubleshooting

This chapter describes the fault displays and countermeasure for the Drive and motor problems
and countermeasures.
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Protective and Diagnostic Functions

This section describes the alarm functions of the Drive. The alarm functions include fault detection, dlarm
detection, operation error detection, and autotuning error detection.

& Fault Detection

When the Drive detects a fault, the fault contact output operates, and the Drive output is shut OFF causing the
motor to coast to a stop. (The stopping method can be selected for some faults, and the selected stopping
method will be used with these faults.) A fault code is displayed on the Digital Operator.

When afault has occurred, refer to the following table to identify and correct the cause of the fault.

Use one of the following methods to reset the fault after restarting the Drive:
» Set amulti-function contact input (H1-01 to H1-05) to 14 (Fault Reset) and turn ON the fault reset signal.
» Pressthe RESET Key on the Digital Operator.

« Turn the main circuit power supply OFF and then ON again.

Table 7.1 Fault Displays and Processing

Display Meaning Probable Causes Corrective Actions
A short-circuit or ground fault
occurred at the Drive output. (A
short or ground fault can be caused
by motor burn damage, worn insu-
oc Overcurrent lation, or a damaged cable.)
Over Cur- The Drive output current exceeded the |« Theload istoo large or the accelera- | Reset the fault after correcting its
overcurrent detection level. (200% of tion/deceleration timeistoo short. | cause.
rent .
rated current) A specia-purpose motor or motor
with a capacity too large for the
Driveisbeing used.
« A magnetic switch was switched at
the Drive output.
GE Ground Fault A ground fault occurred at the Drive
The ground fault current at the Drive | output. (A ground fault can be caused | Reset the fault after correcting its
Ground . -
Fault output ex_ceeded approximately 50% py motor burn damage, worn insula- | cause.
of the Drive rated output current. tion, or a damaged cable.)
The output transistor hasfailed
because of a short-circuit or ground
fault at the Drive output.
_PUF Check whether there is a short-circuit ) )
MainIBGT | Fuse Blown between the following terminals. A Replace the Drive after correcting
Fuse Thefuseinthe main circuitisblown. | ghort-circuit will damage the output the cause.
Blown transistor:
B1(®3) «— UITL, VIT2, W/T3
© «— UITL, VIT2, W/T3
Main Circuit Overvoltage The decel era@i ontimeistoo short and | Increasethe de_cel erat_i ontimeor
oV The main circuit DC voltage exceeded the reg_eneratlve energy from the conn_ect a brgkl ng re_astor (or
DCBus |the overvoltage detection level. motor istoo large. Braking Resistor Unit).
Fuse Open | 200-240 V class: Approx. 410V . . Decrease the voltage so it'swithin
380-380 V class: Approx. 820V The power supply voltageistoo high. | o < tions,




Protective and Diagnostic Functions

Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions

« An open-phase occurred with the

Main Circuit Undervoltage .
input power supply.

The main circuit DC voltage is below

uvi the Undervoltage Detection Level A momgntary power loss ocgurred. Reset the fault after correcting its
DC Bus ¢ The wiring terminals for the input
(L2-05). cause.
Undervolt power supply are loose.

200-240 V class: Approx. 190 V

380-380 V class: Approx. 380 V. ¢ Thevoltage fluctuationsin theinput

power supply aretoo large.

* Try turning the power supply
off and on.

» Replacethe Drive if the fault
continues to occur.

uv2 Control Power Fault
CTL PS | The control power supply voltage -
Undervolt | dropped.

uvs Inrush Prevention Circuit Fault * Try tuming the power supply
MC A fault occurred in the surge preven- - off and on. Lo
Answer- tion circuit » Replace the Driveif the fault
back ' continues to occur.
« Anopen-phase occurred in theinput
power supply.
Main Circuit Voltage Fault « A momentary power loss occurred.
PF Themain circuit DC voltage oscillates | ¢ The wiring terminals for the input Reset the fault after correcting its
Input Pha | unusually (not when regenerating). power supply are loose. calse
Loss Thisfault is detected when L8-05is |+ Thevoltage fluctuationsin theinput )
set to “Enabled.” power supply aretoo large.
« Thevoltage balance between phases
is bad.
« Thereisabroken wirein the output
cable. S
Output Open-phase « Thereisabroken wireinthemotor | RoX thefault after correcting its
LF An open-phase occurred at the Drive winding. Ccause.
Output Pha | output. « The output terminals are loose.
Loss Thisfault is detected when L8-07 is
sat to “Enabled.” The motor being used has a capacity

Check the motor and Drive capac-
ity.

less than 5% of the Drive's maximum
motor capacity.

The ambient temperature istoo high. | Install a cooling unit.

OH Cooling Fin Overheating 7
(OH1) | Thetemperature of the Drive's cooling -
Thereis a heat source nearby. Remove the heat source.
Heatsnk | fins exceeded the setting in L8-02 or y I
Overtemp | 105°C. The Drive's cooling fan has stopped.
(Heatsnk Replace the cooling fan. (Contact

MAX | Drive's Cooling Fan Stopped
Temp) | (18.5 kW or higher)

The Drive's cooling fan has stopped. our sales representative)

Check the size of the load and the
length of the acceleration, deceler-

OH3 Motor Qverheating Ala_lrm _ ation, and cycle times.
Motor The Drivewill stop or will continueto The motor has overheated
operate according to the setting of L1- ' Check the V/f characteristics.
Overheat 1 03

Check the Motor Rated Current
(E2-01).




Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
Check the size of the load and the
length of the acceleration, deceler-

OH4 | Motor Overheating Fault ation, and cycle times.
Motor | The Drivewill stop according tothe | The motor has overheated. -
Overheat 2 | setting of L1-04. Check the V/f characteristics.
Check the Motor Rated Current
(E2-01).
Installed Braking Resistor Over- * Reducethe load, increase the
RH . g The deceleration timeistoo short and |  deceleration time, or reduce the
DynBrk heating the regenerative energy from the motor speed
Resistor Braking resistor protection function motor istoo large » Changeto a.Brakin Resistor
set in L8-01 has operated. ge. Unit 9 9
. . * Try turning the power supply
RR Internal Braking Transistor Fault off and on
DynBrk The braking transistor is not operating - « Replace the Driveif the fault
Transistr | properly. .
continues to occur.
The load istoo heavy. The accelera- | Check the size of the load and the
tion time, deceleration time, and cycle | length of the acceleration, deceler-
Motor Overload time are too short. ation, and cycle times.
OL1 The motor overload protection func-
Motor tion has operated based on theinternal T_he VIi characteristics voltageis too Check the V/f characteristics.
Overloaded . high.
electronic thermal value.
The Motor Rated Current (E2-01) is | Check the Motor Rated Current
incorrect. (E2-01).
The load istoo heavy. The accelera | Check the size of the load and the
tion time, deceleration time and cycle | length of the acceleration, deceler-
Drive Overload time are too short. ation, and cycle times.
oL2 The Drive overload protection func-
Inv Over- tion has operated based on theinternal T_he VIi characteristics voltageis too Check the V/f characteristics.
loaded . high.
electronic thermal value.
The Drive capacity istoo low. Replace the Drlve_ with one that
has alarger capacity.
» Make sure that the settingsin
Overtorque Detected 1 L6-02 and L6-03 are appropri-
oL3
Overtoraue There has been a current greater than i ate.
Det 1q the setting in L6-02 for longer than the » Check the mechanical system
setting in L6-03. and correct the cause of the
overtorque.
» Make sure that the current set-
oL4 Overtorque Detected 2 tingin L6-05 and time setting in
Overtoraue There has been a current greater than i L6-06 are appropriate.
Det 2q the setting in L6-05 for longer than the » Check the mechanical system
setting in L6-06. and correct the cause of the
overtorque.
» Makesuretheloadisan inertial
High-slip Braking OL _— . load.
H SBL Z)L The output frequency did not change Eg;nertlareturned totheloadistoo |, Set the system so that the decel-

for longer than the time set in n3-04.

eration time that does not pro-
duceOV is120 sor less.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
* Make sure that the settingsin
UL3 Undertorque Detected 1 L6-02 and L6-03 are appropri-
Undertor There has been a current less than the i ate.
Det 1 9| setti ng in L6-02 for longer than the » Check the mechanical system
setting in L6-03. and correct the cause of the
overtorque.
» Make sure that the current set-
uL4 Undertorque Detected 2 tingin L6-05 and time settingin
Undertor There has been a current less than the i L6-06 are appropriate.
Det 2 q setting in L6-05 for longer than the » Check the mechanical system
setting in L6-06. and correct the cause of the
overtorque.
Oversl_wootlng/Undershootlng are Adjust the gain again.
occurring.
oS Overspeed
The speed has been greater than the . . Check the reference circuit and
Ovelgzpt)eed setting in F1-08 for longer than the The reference speed is too high. reference gain.
setting in F1-09. — —
The settingsin F1-08 and F1-09 aren't | Check the settingsin F1-08 and
appropriate. F1-09.
Thereisabreak in the PG wiring. ::r:s the broken/disconnected wir-
pco | PG Disconnection Detected The PG iswired incorrectly. Fix the wiring.
PG O PG pulses were input when the Drive
pen was outputting a frequency. Power isn't being supplied to the PG. | Supply power to the PG properly.
i Check for open circuit when using
brake (motor).
The load istoo heavy. Reduce the load.
The accelerationtime and deceleration | Lengthen the accel eration time
) . time are too short. and deceleration time.
DEV Excessive Speed Deviation
Speed The speed deviation has been greater | Theload is locked. Check the mechanical system.
o than the setting in F1-10 for longer . .
Deviation |, ihe setting in F1-11. The settingsin F1-10 and F1-11 aren't | Check the settingsin F1-10 and
appropriate. F1-11.
i Check for open circuit when using
brake (motor).
Control Fault
The torque limit was reached COI’!tI nu- Motor parameter settings are not cor- |+ Check the motor parameters.
ously for 3 seconds or longer during a .
. . rect. * Perform autotuning.
deceleration stop during open-loop
vector control 1.
CF * Perform autotuning.
Out of * Input the run command after the
Control motor stops.

An error occurred in the speed estima-
tion calculation for open-loop vector
control 2.

Motor parameter settings are not cor-
rect.

Run command was received when the
motor was coasting.

* Set b3-01 (Speed search selec-
tion) to 1 or 3 (speed search
enabled at startup).

* Refer to Precautions When
Using Open-loop Vector Con-
trol 2 on page 10-4.




Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
PID Feedback Reference Lost
A PID feedback reference loss was
FBL detected (b5-12 = 2) and the PID feed-
Feedback | back input was less than b5-13 (PID - -
Loss feedback |oss detection level) for
longer than the time set in b5-14 (PID
feedback |0ss detection time).
EFO . . Check the Communications
External fault input from Communi- - -
Opt Exter- . . - Option Card and communications
cations Option Card .
nal Flt signals.
EF3
Ext Fault | External fault (Input terminal 3)
S3
EF4
Ext Fault | External fault (Input terminal 4)
A
EF5
Ext Fault | External fault (Input terminal 5)
S5
EF6
Ext Fault | External fault (Input terminal 6)
S6
EF7
Ext Fault | External fault (Input terminal 7) « Reset external faullt inputstothe
S7 An “external fault” was input from a multi-function inputs.
EF8 multi-function input terminal. * Remove the cause of the exter-
Ext Fault | External fault (Input terminal 8) nal faut.
8
EF9
Ext Fault | External fault (Input terminal 9)
9
EF10
Ext Fault | External fault (Input terminal 10)
S10
EF11
Ext Fault | External fault (Input terminal 11)
S11
EF12
Ext Fault | External fault (Input terminal 12)
S12
The torque limit is too small. Increase the limit.
SVE Zero Servo Fault
Zero Servo | The rotation position moved during Theload torque istoo large. Reduce the load torque.
Fault Zero servo operation.

Check for signal noise.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
Digital Operator Connection Fault
OPR_ The connectlon_to the Dlg!tal Operator Check the connection to the Digi-
Oper Dis- | was broken during operation for a - tal Operator
connect | RUN command from the Digital P '
Operator.
MODBUS Communications Error Check the communications
CE . . . o .
A normal reception was not possible devices and communications sig-
Modbus -
for 2 sor longer after control datawas nals.
Com Err ;
received once.
Option Communications Error L
BUS A communications error was detected Chgck the communi C.at' ons
. . . . devices and communications sig-
Option | during arun command or while setting - nals
Com Err | afrequency reference from a Commu- )
nications Option Card.
SI-F/G Communications Error
Detected
E-15 A communications error was detected _— .
Check the communications sig-
SI-F/G | when arun command or frequency - nals
Com Err | reference was set from an Option Card )
and continuous operation was set for
the E-15 operation selection.
- S Disconnect and then reconnect the
s?é/?; SI-F/G Option Card CPU Failure Digital Operator connection is falty. Digital Operator.
CPU d SI-F/G Option Card operation failed.
own Drive control circuit is faulty. Replace the Drive.
Digital Operator Communications | The Digital Operator's connector isn't | Disconnect the Digital Operator
Error 1 connected properly. and then connect it again.
Communications with the Digita
Operator were not established within 5
CPFO0 | Seconds after the power wasturned | The Drive's control circuits are faulty. | Replace the Drive.
CPF on.
i Try turning the power supply off
CPU External RAM Fault and on again.
The control circuits were destroyed. | Replace the Drive.
Digital Operator Communications | The Digital Operator isn't connected | Disconnect the Digital Operator
Error 2 properly. and then connect it again.
CPFO1 | After communications were estab-
CPFO1 | lished, there was a communications
error with the Digital Operator for The Drive's control circuits are faulty. | Replace the Drive.
more than 2 seconds.
CPFO2 i Try turning the power supply off
BB Circuit | Baseblock circuit error and on again.
Err The control circuit is damaged. Replace the Drive.
CPFO3 i Try turning the power supply off
EEPROM |EEPROM error and on again.
Error

The control circuit is damaged.

Replace the Drive.




Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
CPFO4 i Try turni ng the power supply off
Internal | CPU internal A/D converter error and on again.
AID Err The control circuit is damaged. Replace the Drive.
CPFO5 i Try turni ng the power supply off
Externa | CPU internal A/D converter error and on again.
AID Err The control circuit is damaged. Replace the Drive.
The Option Card is not connected Turn off the power and insert the
CPFO6 properly. Card again.
Option | Option Card connection error :
error The Drive or Option Card is faullty. Replace the Option Card or the
Drive.
Try turning the power supply off
CPF07 - i and on again.
RAM-Err ASIC internal RAM fault
The control circuit is damaged. Replace the Drive.
Try turning the power supply off
CPFO8 - i and on again.
WAT-Err Watchdog timer fault
The control circuit is damaged. Replace the Drive.
Try turning the power supply off
CPF09 i - - i and on again.
CPU-Err CPU-ASIC mutual diagnosis fault
The control circuit is damaged. Replace the Drive.
CPFL0 ASIC version fault The Drive control circuit is faul Replace the Drive
ASIC-Err vy P :
The Option Card is not connected Turn off the power and insert the
CPFZO Communications Option Card A/D properly. Card again.
Option ‘
A/D error converter error The Option Card's A/D converteris | Replace the Communications
faulty. Option Card.
gzgcz):] Communications Option Card self
CPU down diagnostic error
gPE(Z)ﬁ Communications Option Card
TySe Err model code error Communications Option Card fault. | Replace the Option Card.
CPF23
Option | Communications Option Card
DPRAM | DPRAM error
Err
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& Alar

m Detection

Alarms are detected as a type of Drive protection function that do not operate the fault contact output. The sys-
tem will automatically returned to its original status once the cause of the alarm has been removed.

The Digital Operator display flashes and the alarm is output from the multi-function outputs (H2-01 to H2-
03).

When an alarm occurs, take appropriate countermeasures according to the table below.

Table 7.2 Alarm Displays and Processing

Display Meaning Probable causes Corrective Actions
Forward/Reverse Run Commands Check the sequence of the forward and
EF Inout Toaether reverse run commands.
(blinking) P 9 Since the rotational direction is
Both the forward and reverse run com- - .
External mands have been ON for more than unknown, the motor will be deceler-
Fault 055 ated to a stop when this minor fault
o occurs.
Main Circuit Undervoltage
The following conditions occurred
UV when there was no Run signal.
(blinking) « The main circuit DC voltage was
DC Bugs below the Undervoltage Detection | See causesfor UV1, UV2, and UV3 | See corrective actions for UV1, UV2,
Under- Level Setting (L2-05). faultsin the previous table. and UV 3 faultsin the previous table.
» Thesurge current limiting contactor
volt
opened.
« The control power supply voltage
when below the CUV level.
oV Main Circuit Overvoltage
o Themain circuit DC voltage exceeded R,
(blinking) . . . Decrease the voltage so it's within
DC Bus the overvoltage detection level. The power supply voltage is too high. specifications.
Overvolt 200-240 V class: Approx. 400 V )
380-380 V class: Approx. 800 V
OH The ambient temperature istoo high. | Install acooling unit.
(blinking) . . .
Heat- | C00ling Fin Overheating | Thereisaheat source nearby. Remove the heat source
. The temperature of the Drive'scooling
sink fins exceeded the setting in L8-02 laceth ling f
Over- ' The Drive cooling fan has stopped. Replace the cooling fan. (Contact your
temp Yaskawa representative.)
OH? Drive Overheating Pre-alarm
- An OH2 aarm signal (Drive overheat- . L .
(blinking) | . . ) Clear the multi-function input termi-
ing alarm signal) was input from a - . . .
Over . T . nal's overheating alarm inpuit.
multi-function input terminal (S3to
Heat 2
S12).
Check the size of the load and the
OH3 length of the acceleration, decelera-
Mot heati ; ;
(blinking) | - 0ro" overheating tion, and cycle times.
Motor | E Was set for H3-09 and the motor The motor has overheated
Over- temperature thermistor input exceeded ' Check the V/f characteristics.
heat 1 the alarm detection level. -
Check the motor temperature input on
terminals Al and A2.




7-10

Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions
(blg]tii ) Overtorque 1 * Make surethat the settingsin L6-02
Over-g There has been a current greater than ) and L6-03 are appropriate.
torque the setting in L6-02 for longer than the ¢ Check the mechanical system and
Det 1 setting in L6-03. correct the cause of the overtorque.
oL4 * Make sure that the current setting in
(blinking) Overtorque 2 L6-05 and time setting in L6-06 are
Over- There has been acurrent greater than ) sppropriate.
torque gﬁft'i?]gcg_bgosmr longer than the ¢ Check the mechanical system and
Det 2 9 ’ correct the cause of the overtorque.
UL3 S
(blinking) Undertorque 1 * Make surethat the settingsin L6-02
Un der? There has been a current less than the ) and L6-03 are appropriate.
torq Det setting in L6-02 for longer than the ¢ Check the mechanical system and
1 setting in L6-03. correct the cause of the overtorque.
uL4 * Make sure that the current setting in
(blinking) | Undertorque 2 L6-05 and time setting in L6-06 are
There has been a current less than the .
UNer- | tting in L 6-05 for longer than the i gppropriate.
torq Det ing! g ¢ Check the mechanical system and
setting in L6-06.
2 correct the cause of the overtorque.
Oversl_wootlnglundershootl ng are Adjust the gain again.
oS occurring.
(blinking) Overspeed
91 The speed has been greater than the . . Check the reference circuit and refer-
Over- e The reference speed istoo high. .
ced setting in F1-08 for longer than the ence gain.
B | settingin F1-09. — - :
Thesettingsin F1-08 and F1-09 aren't | -y the settings in F1-08 and F1-09.
appropriate.
o Thereis abresk in the PG wiring. Fix the broken/disconnected wiring.
PGO | The PG is disconnected
(blinking) | The Driveis outputting afrequency, | The PG iswired incorrectly. Fix the wiring.
PG Open | but PG pulses aren't being input. X - -
Power isn't being supplied to the PG. | Supply power to the PG properly.
Theload istoo large. Reduce the load.
(bll-i)nii\:l | Excessive Speed Deviation The gccel eration time and decelera- Lengtheq the .accel eration time and
Speedg The speed deviation has been greater tion time are too short. deceleration time.
Devia- | thanthesettingin F1-10forlonger | tpe|oaq islocked. Check the mechanical system.
tion than the setting in F1-11.
ThesattingsinF1-10and F1-11arent | ooy e settingsin F1-10 and F1-11.
appropriate.
EFO External fault detected for Commu-
Ont nications Card other than SI-K2
ExteFr)n al Continuing operation was specified - Remove the cause of the externa fault.
At for EFO (F6-03 = 3)and an external

fault was input from the Option Card.
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Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions

EF3
(blinking)
Ext Fault

S3

External fault (Input terminal S3)

EF4
(blinking)
Ext Fault

A

External fault (Input terminal S4)

EF5
(blinking)
Ext Fault

S5

External fault (Input terminal S5)

EF6
(blinking)
Ext Fault

S6

External fault (Input terminal S6)

EF7
(blinking)
Ext Fault

S7 An external fault wasinput from a
multi-function input terminal (S3 to

EF8 S12).

(blinking)
Ext Fault
8

External fault (Input terminal S7)
« Reset external fault inputs to the

multi-function inputs.
¢ Remove the cause of the external
fault.

External fault (Input terminal S8)

EF9
(blinking)
Ext Fault

S9

External fault (Input terminal S9)

EF10
(blinking)
Ext Fault

S10 7

EF11 I
(blinking)
Ext Fault

S11

External fault (Input terminal S10)

External fault (Input terminal S11)

EF12
(blinking)
Ext Fault

S12

External fault (Input terminal S12)

PID Feedback Reference Lost
FBL |A PID feedback reference loss was
(blinking) | detected (b5-12 = 2) and the PID feed-

Feed- | back input was less than b5-13 (PID - -

back | feedback loss detection level) for

Loss |longer than thetime set in b5-14 (PID
feedback loss detection time).
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Table 7.2 Alarm Displays and Processing (Continued)

Display Meaning Probable causes Corrective Actions

CE MODBUS Communications Error
(blinking) | Normal reception was not possible for ) Check the communications devices
modbus | 2 sor longer after received control and signals.

Com Err

data.

Option Card Communications

BUS |Error
(blinking) | A communications error occurred in a Check the communications devices
Option | mode where the run command or a ) and signals.
Com Err | frequency reference is set from an
Communications Option Card.
CALL -
(blinking) Communications on Standby Check the communications devices
Com Con_trol data was not normally - and signdls.
call received when power was turned ON.
SI-F/G Communications Error
Detected
E-15 | A communications error was detected
SI-F/G | when arun command or frequency - Check the communications signals.
Com Err | reference was set from an Option Card

and continuous operation was set for
the E-15 operation selection.
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@ Operation Errors

An operation error will occur if there is an invalid setting or a contradiction between two parameter settings. It
won't be possible to start the Drive until the parameters have been set correctly. (The alarm output and fault
contact outputs will not operate either.)

When an operation error has occurred, refer to the following table to identify and correct the cause of the

errors.
Table 7.3 Operation Error Displays and Incorrect Settings
Display Meaning Incorrect settings
OPEO1 . . . . . . .
KVA Selec- Incorrect Drive capacity | The Drive capacity setting doesn't match the Unit. (Contact your Yaskawa represen-
. setting tative.)
tion
OPEQ2 Parameter setting range | The parameter setting is outside of the valid setting range. When this error is dis-
Limit error played, pressthe ENTER Key to display U1-34 (OPE fault parameter).
One of the following errors has been made in the multi-function input (H1-01 to H1-
10) settings:
» The same setting has been selected for two or more multi-function inputs.
» Anup or down command was selected independently. (They must be used
together.)
OPEO3 Multi-function input » The up/down comma_nds (10 and 11) and Accel/Decel Ramp Hold (A) were
Terminal | selection error slected & the same time.
» Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-
guency) were selected at the same time.
* The up/down commands (10 and 11) were selected while PID Control Mode
Selection (b5-01) was enabled.
« Positive and negative speed commands have not been set at the sametime.
» The emergency stop command NO and NC have been set at the same time.
OPEO5 . . . .
Option Card selection | The Option Card was selected as the frequency reference source by setting b1-01 to
Sequence ; - .
error 3, but an Option Card isn't connected (C option).
Select
OPE06 . .
: Control method selec- | V/f control with PG feedback was selected by setting A1-02 to 1, but a PG Speed
PG Opt Miss- | .. -
ing tion error Control Card isn't connected.
The same setting has been selected for the analog input selection and the PID func-
tion selection.
2:::27 Multi-function analog * H3-09=B and H6-01 =1
Selectign input selection error e H3-09=Cand H6-01 =2
b1-01 (Reference Selection) is set to 4 (pulse input) and H6-01 (Pulse Train Input
Function Selection) is set to a value other than 0 (frequency reference).
Parameter selection A setting has been made that is not required in the current control method. Ex.: A
OPEO8 error function used only with open-loop vector control was selected for V/f control. When
this error is displayed, press the ENTER Key to display U1-34 (OPE fault parameter).
The following settings have been made at the same time.
OPEQ9 PID control selection * b5-01 (PID Control Mode Selection) has been set to a value other than 0.

error

* b5-15 (PID Sleep Function Operation Level) has been set to a value other than 0.
* b1-03 (Stopping Method Selection) has been set to 2 or 3.
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Table 7.3 Operation Error Displays and Incorrect Settings (Continued)

Display Meaning Incorrect settings
OPE10 Parameters E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:
V/f Ptrn Set- | V/f data setting error ¢ E1-04 (FMAX) > E1-06 (FA) > E1-07 (FB) > E1-09 (FMIN)
ting * E3-02 (FMAX) > E3-04 (FA) > E3-05 (FB) > E3-07 (FMIN)
One of the following parameter setting errors exists.
¢ C6-05 (Carrier Frequency Gain) > 6, the Carrier Frequency Lower Limit (C6-04)
OPE11 . .
. > the Carrier Frequency Gain(C6-05)
Carr Freg/ | Parameter setting error - .
On-Delay « Upper/lower limit error in C6-03 to 05.
e C6-0lisOand C6-02is2toE.
e C6-0lisland C6-02is7toE.
ERR A verification error occurred when writing EEPROM.
EEPROM | EEPROM write error  Try turning the power supply off and on again.
R/W Err  Try setting the parameters again.
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€ Errors During Autotuning

The errors that can occur during autotuning are given in the following table. If an error is detected, the motor
will coast to a stop and an error code will be displayed on the Digital Operator. The error contact output and
alarm output will not function.

Table 7.4 Errors During Autotuning

Display Meaning Probable causes Corrective Actions
Thereisan error in the data input for
autotuning.
Thereis an error in the relationship + Check the input data,
between the motor output and the motor . .
¢ Check the capacity of the Drive and
. rated current.
DataInvalid Motor data error . motor.
Theisan error between the no-load cur-
. . * Check the motor rated current and no-
rent setting and the input motor rated
- - load current.
current (when autotuning for only line-
to-lineresistanceis performed for vector
control).
. A minor fault occurred during autotun-
Minor Fault | Alarm ing (Xxx). « Check the input data.
¢ Check wiring and the machine.
STOP key STOP key input The ST/ QP Key was pressed to cancel « Check the load.
autotuning.
Resistance Line-to-lineresis-

tance error

No-Load Current

No-load current error

Autotuning was not completed in the
specified time.

The results of autotuning has exceeded
the setting range for a user parameter.

¢ Check the input data.

* Check motor wiring.

« |f the motor is connected to the
machine, disconnect it.

Rated Slip Rated dlip error
¢ Increase C1-01 (Acceleration Time 1).
Acceleration error . . ¢ Increase L7-01 and L7-02 (Reverse
The motor did not accelerate in the spec- o
Accelerate (detected only for ified time Torque Limits) if they are low.
rotational autotuning) ) « If the motor is connected to the
machine, disconnect it.
« If the motor is connected to the
Motor speed error . machine, disconnect it.
Motor Soeed (detected only for ;I'lrz)%;);q;;irfeg;eerw ataisotr?(()fg%h en- * Increase C1-01 (Acceleration Time 1).
rotational autotuning) ° 9 P ¢ Check the input data (particularly the
loop vector control only).
number of PG pulses and the number
of motor poles).
The current flow exceeded the motor
rated current.
- Current detection The detected current sign was the oppo- Check thg current detection circuit,
I-det. Circuit . ! motor wiring, current detector, and
error site of what it should be.

Thereisaphase fault for U/T1, V/T2,
WIT3.

installation methods.

Leak Inductance

L eakage inductance
error

Autotuning was not completed in the
specified time.

Check motor wiring.
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Table 7.4 Errors During Autotuning (Continued)

aarm’

Display Meaning Probable causes Corrective Actions
. The torque reference exceeded 100% .

V/f Over Setting V’f ?em ngs exces: and the no-load torque exceeded 70% Check and correct the sttings.

Sive - . « Disconnect the load from the motor.
during autotuning.
Motor core satura- The results of autotuning has exceeded | Check the input data.
Saturation tion error (detected | the setting range for a user parameter so |+ Check motor wiring.

only for rotational atemporary setting was made for the « If the motor is connected to the
autotuni ng)* motor core saturation coefficient. machine, disconnect it.
Rated current setting _ _ Check the input data (particularly the

Rated FLA Alm The rated current is set high. motor output current and motor rated

current).

* Displayed after autotuning has been completed.
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@ Errors when Using the Digital Operator Copy Function

The errors that can occur when using the copy function from the Digital Operator are given in the following
table. An error code will be displayed on the Digital Operator. If a Digital Operator key is pressed when an
error code is being displayed, the display will be cleared and 03-01 will be displayed. The error contact output

and alarm output will not function.

Table 7.5 Errors during Copy Function

Function Display Meaning Probable causes Corrective Actions
PRE Digital Operator 03-01 was get_to Ltowritea parameter Set 03-02 to 1 to enable writing
READ write-protected when the Digital Operator was write- arameters with the Digital Operator.
IMPOSSIBLE P protected (03-02 = 0). P gital Dperator.
IFE The read datalength does not agree. | Repeat the read.
Read READ DATA | lllegal read data _ — Check the Digital Operator cable.
ERROR The write dataisincorrect. Replace the Digital Operator.
A low Drive voltage has been
RDE lleaal write status An attempted write of a parameter to | detected.
DATA ERROR |9 EEPROM on the Digital Writer failed. | Repeat the read.
Replace the Digital Operator.
CPE ID not matched The Drive product code or software | Use the copy function for the same
ID UNMATCH number is different. product code and software number.
VAE . . The capacity of the Drive being cop- .
INV. KVA r[:]gt"cigdapa"'ty ied and the capacity in the Digital g?.ev tehs C(;‘g’tf”m“ on for the same
UNMATCH Operator are different. apacity.
CRE The control method of the Drive being .
CONTROL ic;;c:dmethod copied and the control method in the goﬁ:gfgﬁgogmm on for the same
Copy UNMATCH Digital Operator are different. '
The parameter written to the Drive
CYE Verify error was compared with the parameter in Retry the co
COPY ERROR y the Digital Operator and they were y Py.
different.
The checksum in the Drive parameter
CSE areawas compared with the checksum
SUM CHECK | Checksum error : >comp Retry the copy.
inthe Digital Operator parameter area
ERROR -
and they were different.
VYE The Digital Operator and Drive set-
Verify VERIFY Verify error - g P Retry the copy and verify again.
ERROR tings do not agree.
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Troubleshooting

Dueto parameter setting errors, faulty wiring, and so on, the Drive and motor may not operate as expected
when the system is started up. If that should occur, use this section as a reference and apply the appropri-
ate measures.

If the contents of the fault are displayed, refer to Protective and Diagnostic Functions.

& If Parameters Cannot Be Set

Use the following information if an Drive parameter cannot be set.

BThe display does not change when the Increment and Decrement Keys are pressed.

The following causes are possible.

The Drive is operating (drive mode).
There are some parameters that cannot be set during operation. Turn the Drive off and then make the settings.

Parameter write enable is input.

This occurs when “parameter write enable” (set value: 1B) is set for a multi-function input terminal (H1-01 to
H1-10). If the parameter write enable input is OFF, the parameters cannot be changed. Turn it ON and then set
the parameters.

Passwords do not match. (Only when a password is set.)

If the parameter A1-04 (Password) and A1-05 (Password Setting) numbers are different, the parameters for
the initialize mode cannot be changed. Reset the password.

If you cannot remember the password, display A1-05 (Password Setting) by pressing the Reset/Select Key and
the Menu Key simultaneously while in the A1-04 display. Then reset the password. (Input the reset password
in parameter A1-04.)

BOPEO1 through OPE11 is displayed.
The set value for the parameter iswrong. Refer to Operation Errorsin this chapter and correct the setting.

BCPFO0O0 or CPFO1 is displayed.

Thisis aDigital Operator communications error. The connection between the Digital Operator and the Drive
may be faulty. Remove the Digital Operator and then re-install it.
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Troubleshooting .

@ If the Motor Does Not Operate

Use the following information if the motor does not operate.

BThe motor does not operate when the RUN Key on the Digital Operator is pressed.

The following causes are possible.

the drive mode, and enter the drive mode by pressing the DATA/ENTER Key. “-Rdy-" will be displayed when

1 . L o o . .
‘? - If the Drive is not in drive mode, it will remain in ready status and will not start. Press the Menu Key to display
@ drive mode is entered.

IMPORTAN

The operation method setting is wrong.

If parameter b1-02 (Operation Method Selection) is set to 1 (control circuit terminal), the motor will not oper-
ate when the Run Key is pressed. Either pressthe LOCAL/REMOTE Key* to switch to Digital Operator oper-
ation or set b1-02 to O (Digital Operator).

The LOCAL/REMOTE Key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 2. It is enabled
% when the drive mode is entered.

INFO

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Drive
will not operate.

Raise the frequency reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If multi-function analog input H3-09 is set to 1 (frequency gain), and if no voltage (current) isinput, then the
frequency reference will be zero. Check to be sure that the set value and analog input value are correct. L

BThe motor does not operate when an external operation signal is input.

The following causes are possible.

The Drive is not in drive mode.

If the Drive is not in drive mode, it will remain in ready status and will not start. Pressthe MENU Key to dis-
play the drive mode, and enter the drive mode by pressing the DATA/ENTER Key. “-Rdy-" will be displayed
when drive mode is entered.
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The operation method selection is wrong.

If parameter b1-02 (reference selection) is set to O (Digital Operator), the motor will not operate when an
external operation signal isinput. Set b1-02 to 1 (control circuit terminal) and try again.

Similarly, the motor will also not operate if the LOCAL/REMOTE Key has been pressed to switch to Digital
Operator operation. In that case press the LOCAL/REMOTE Key* again to return to the original setting.

The LOCAL/REMOTE Key is enabled by setting 02-01 to 1 and disabled by setting 02-01 to 2. It is enabled
% when the drive mode is entered.

INFO

A 3-wire sequence is in effect.

The input method for a 3-wire sequence is different than when operating by forward/stop and reverse/stop (2-
wire sequence). When 3-wire sequence is set, the motor will not operate even when an input terminal suitable
for forward run/stop and reverse run/stop is turned ON.

When using a 3-wire sequence, refer to the timing chart and input the proper signals.

When using a 2-wire sequence, set the multi-function input terminal (H1-01 through H1-10, terminals S3 to
S11) to avalue other than 0.

The frequency reference is too low.

If the frequency reference is set below the frequency set in E1-09 (Minimum Output Frequency), the Drive
will not operate. Raise the frequency reference to at least the minimum output frequency.

There is a multi-function analog input setting error.

If multi-function analog inputs H3-05 (Multi-function Analog Input Termina A3 Selection) and H3-09
(Multi-function Analog Input Terminal A2 Selection) are set to 1 (frequency gain), and if no voltage (current)
isinput, then the frequency reference will be zero. Check to be sure that the set value and analog input value
are correct.

EThe motor stops during acceleration or when a load is connected.

The load may be too heavy. The Drive has a stall prevention function and an automatic torque boost function,
but the motor responsiveness limit may be exceeded if acceleration is too rapid or if the load is too heavy.
Lengthen the acceleration time or reduce the load. Also consider increasing the motor capacity.

EMThe motor only rotates in one direction.

“Reverse run prohibited” is selected. If b1-04 (Prohibition of Reverse Operation) is set to 1 (reverse run pro-
hibited), the Drive will not receive reverse run commands. To use both forward and reverse operation, set b1-
0410 0.
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Troubleshooting .

& If the Direction of the Motor Rotation is Reversed

If the motor operates in the wrong direction, the motor output wiring is faulty. When the Drive T1(U), T2(V),
and T3(W) are properly connected to the motor T1(U), T2(V), and T3(W), the motor operates in a forward
direction when a forward run command is executed. The forward direction depends on the manufacturer and
the motor type, so be sure to check the specifications.

The direction of rotation can be reversed by switching two wiresamong U, V, and W.

@ If the Motor Does Not Put Out Torque or If Acceleration is Slow

Use the following information is the motor does not output torque or if acceleration istoo slow.

EThe torque limit has been reached.

When a torque limit has been set in parameters L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the torque to be insufficient, or the acceleration time to be too long. Check to be sure that the
value set for the torque limit is suitable.

If torque limits have been set for the multi-function analog input (H3-05 or H3-09 = 10 to 12 or 15), check to
be sure that the analog input value is suitable.

BThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall Prevention Level during Acceleration) istoo low, the acceleration time will be
too long. Check to be sure that the set value is suitable.

BThe stall prevention level during running is too low.

If the value set for L3-06 (Stall Prevention Level during Running) is too low, the speed will drop before out-
putting torque. Check to be sure that the set valueis suitable. vi

EAutotuning has not been performed for vector control

Vector control will not be perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor parameters through calculations. Alternatively, change the Control Method Selection
(A1-02) to V/f control (0 or 1).
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@ If the Motor Operates Higher Than the Reference

Use the following information if the motor operates higher than the reference.

BThe analog frequency reference bias setting is wrong (the gain setting is wrong).

The frequency reference bias set in parameter H3-03 is added to the frequency reference. Check to be sure that
the set value is suitable.

BA signal is being input to the frequency reference (current) terminal Al.

When 1F (frequency reference) is set for parameter H3-09 (Multi-function Analog Input Terminal A2 Func-

tion Selection), afrequency corresponding to the terminal A2 input voltage (current) is added to the frequency
reference. Check to be sure that the set value and analog input value are suitable.

@ If the Slip Compensation Function Has Low Speed Precision

If speed control accuracy is low for the slip compensation function, the slip compensation limit has been
reached. With the slip compensation function, compensation cannot be carried out beyond the slip compensa-
tion limit set in parameter C3-03. Check to be sure that the set value is suitable.

@ If There is Low Speed Control Accuracy at High-speed Rotation in Open-
loop Vector Control Mode

The motor'srated voltage is high.

The Drive's maximum output voltage is determined by its input voltage. (For example, if 200 Vac is input,
then the maximum output voltage will be 200 Vac.) If, as a result of vector control, the output voltage refer-
ence value exceeds the Drive output voltage maximum value, the speed control accuracy will decrease. Use a

motor with alow rated voltage (i.e., a specia motor for use with vector control), or change to flux vector con-
trol.
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& If Motor Deceleration is Slow

Use the following information when the motor deceleration is slow.

BThe deceleration time is long even when braking resistor is connected.
The following causes are possible.

“Stall prevention during deceleration enabled” is set.

When braking resistor is connected, set parameter L3-04 (Stall Prevention Selection during Deceleration) to O
(disabled) or 3 (with braking resistor). When this parameter is set to 1 (enabled, the factory setting), braking
resistor does not fully function.

The deceleration time setting is too long.
Check the deceleration time setting (parameters C1-02, C1-04, C1-06, and C1-08).

Motor torque is insufficient.

If the parameters are correct and there is no overvoltage fault, then the motor's power is limited. Consider
increasing the motor capacity.

The torque limit has been reached.

When a torque limit has been set in parameters L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the deceleration time to be too long. Check to be sure that the value set for the torque limit is
suitable.

If torque limits have been set for the multi-function analog input terminal A2 Function H3-09 (set value: 10to
12 or 15), check to be sure that the analog input value is suitable.

mIf the Vertical-axis Load Drops When Brake is Applied

The sequenceisincorrect. The Drive goesinto DC injection braking status for 0.5 seconds after decelerationis 7
completed. (Thisisthe factory-set default.) I

To ensure that the brake holds, set frequency detection 2 (H2-01 = 5) for the multi-function contact output ter-
minals (M1 and M2) so that the contacts will turn OFF when the output frequency is greater than L4-01 (3.0to
5.0 H2). (The contacts will turn ON below L4-01.)

There is hysteresis in frequency detection 2 (i.e., a frequency detection width, L4-02 = 2.0 Hz). Change the
setting to approximately 0.5 Hz if there are drops during stop. Do not use the multi-function contact output run
signal (H2-01 = 0) for the brake ON/OFF signal.
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@ If the Motor Overheats

Take the following stepsif the motor overheats.

EThe load is too big.

If the motor load is too heavy and the motor is used with the effective torque exceeding the motor's rated
torque, the motor will overheat. Some motor rating are given for short period performance and are not contin-
uous ratings. Reduce the load amount by either lightening the load or lengthening the accel eration/decel era-
tion time. Also consider increasing the motor capacity.

BThe ambient temperature is too high.

The motor rating is determined within a particular ambient operating temperature range. The motor will burn
out if it is run continuously at the rated torque in an environment in which the maximum ambient operating
temperature is exceeded. Lower the motor's ambient temperature to within the acceptable ambient operating
temperature range.

BThe withstand voltage between the motor phases is insufficient.

When the motor is connected to the Drive output, a surge is generated between the Drive switching and the
motor coil. Normally the maximum surge voltage is three times the Drive's input power supply voltage. Be
sure to use a motor with awithstand voltage between the motor phases that is greater than the maximum surge
voltage. In particular, when using a 380-380 V class Drive, use a special motor for Drives.

EAutotuning has not been performed for vector control

Vector control will not perform if autotuning has not been performed. Perform autotuning, or set the motor
parameters through calculations. Alternatively, change the Control Method Selection (A1-02) to V/f control (O
or 1).

@ If There is Noise When the Drive is Started or From an AM Radio

If noise is generated by Drive switching, implement the following countermeasures:

» Change the Drive's Carrier Frequency Selection (C6-02) to lower the carrier frequency. This will help to
some extent by reducing the amount of internal switching.

Install an Input Noise Filter at the Drive's power supply input area.

Install an Output Noise Filter at the Drive's power supply output area.
Use metal tubing. Electric waves can be shielded by metal, so encase the Drive with metal (steel).
Ground the Drive and motor.

Separate main circuit wiring from control wiring.

7-24



Troubleshooting .

@ If the Ground Fault Interrupter Operates When the Drive is Run

The Drive performs internal switching, so there is a certain amount of leakage current. This may cause the
ground fault interrupter to operate and cut off the power supply. Change to a ground fault interrupter with a
high leakage detection level (i.e., asensitivity current of 200 mA or greater per Unit, with an operating time of
0.1 s or more), or one that incorporates high frequency countermeasures (i.e., one designed for use with
Drives). It will also help to some extent to change the Drive's Carrier Frequency Selection (C6-02) to lower
the carrier frequency. In addition, remember that the leakage current increases as the cable is lengthened.

@ If There is Mechanical Oscillation

Use the following information when there is mechanical oscillation.

BThe machinery is making unusual sounds.

The following causes are possible.

There may be resonance between the mechanical system's characteristic frequency and the
carrier frequency.

If the motor is running with no problems and the machinery is oscillating with a high-pitched whine, it may
indicate that thisis occurring. To prevent this type of resonance, adjust the carrier frequency with parameters
C6-02 to C6-05.

There may be resonance between a machine's characteristic frequency and the output fre-
guency of the Drive.

To prevent thisfrom occurring, either use the jump frequency functionsin parameters d3-01 to d3-04 or install
rubber padding on the motor base to reduce oscillation.

BOscillation and hunting are occurring with open-loop vector control 1. 7

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4- I
02 (torque compensation time parameter), C2-01 (S-curve Characteristic Time at Acceleration Start), and C3-

02 (Slip Compensation Primary Delay Time) in order. Lower the gain setting and raise the primary delay time

Ssetting.

Vector control will not perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor parameters through calculations. Alternatively, change the control method selection
(A1-02) to V/f control (O or 1).

EOscillation and hunting are occurring with V/f control.

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4-
02 (Torque Compensation Primary Delay Time Constant), n1-02 (Hunting Prevention Gain), and C3-02 (Slip
Compensation Primary Delay Time) in order. Lower the gain setting and raise the primary delay time setting.
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EOscillation and hunting are occurring with V/f w/PG control.
The gain adjustment may be insufficient. Adjust the various types of speed control loop (ASR) gain.

If the oscillation cannot be eliminated in this way, set the hunting prevention selection (parameter n1-01) to O
(disabled) and then try adjusting the gain again.

EOscillation and hunting are occurring with flux vector control.

The gain adjustment is insufficient. Adjust the various gains for speed control (ASR). If the oscillation points
overlap with those of the machine and cannot be eliminated, increase the primary delay time constant for
speed control (ASR) in C5-06 and then readjust the gains.

If autotuning is not performed, proper performance cannot be achieved for vector control. Perform autotuning
or set the motor parameters according to calculations.

EOscillation and hunting are occurring with PID control.

If there is oscillation or hunting during PID control, check the oscillation cycle and individually adjust B, I,
and D parameters. (Refer to page 6-102.)

EAutotuning has not been performed with vector control.

Vector control will not perform if autotuning has not been performed. Perform autotuning separately for the
motor, or set the motor parameters through calculations. Alternatively, change the Control Method Selection
(A1-02) to V/f control.

@ If the Motor Rotates Even When Drive Output is Stopped

If the motor rotates even when the Drive output is stopped, the DC injection braking is insufficient. If the
motor continues operating at low speed, without completely stopping, and after a deceleration stop has been
executed, it means that the DC injection braking is not decel erating enough. Adjust the DC injection braking
asfollows:

« Increase the parameter b2-02 (DC Injection Braking Current) setting.

« Increase the parameter b2-04 (DC Injection Braking (initial excitation) Time at Stop) setting.

@ If 0V is Detected When the Fan is Started, or Fan Stalls

Generation of 0V (main circuit voltage) and stalling can occur if the fan is turning when it is started. The DC
injection braking isinsufficient when starting.

This can be prevented by slowing fan rotation by DC injection braking before starting the fan. Increase the
parameter b2-03 (DC injection braking time (initial excitation) at start) setting.
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@ If Output Frequency Does Not Rise to Frequency Reference

Use the following information if the output frequency does not rise to the frequency reference.

BThe frequency reference is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency
range. Check to be sure that the Jump Frequency (parameters d3-01 to d3-03) and Jump Frequency Width
(parameter d3-04) settings are suitable.

EThe frequency reference upper limit has been reached.

The output frequency upper limit is determined by the following formula:
Maximum Output Frequency (E1-04) x Frequency Reference Upper Limit (d2-01) / 100
Check to be sure that the parameter E1-04 and d2-01 settings are suitable.
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Inspection

This chapter describes basic maintenance and inspection for the Drive.
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Maintenance and Inspection

& Outline of Maintenance

The maintenance period of the Driveis as follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to
the final user, whichever comesfirst.

@ Daily Inspection

Check the following items with the system in operation.
« The motor should not be vibrating or making unusual noises.

There should be no abnormal heat generation.

The ambient temperature should not be too high.

The output current value shown on the monitor displays should not be higher than normal.
» The cooling fan on the bottom of the Drive should be operating normally.

@ Periodic Inspection

Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the LCD and LED indicators on
the front cover have all turned OFF, and then wait until at |east five minutes has el apsed before beginning the
inspection. Be sure not to touch terminals right after the power has been turned off. Doing so can result in

electric shock.
Table 8.1 Periodic Inspections
Item Inspection Corrective Procedure
External terminals, Areall screws and boltstight? Tighten loose screws and bolts firmly.
mounting bolts, connec- S
tors, etc. Are connectors tight~ Reconnect the |oose connectors.
Clean off any dirt and dust with an air gun using
Cooling fins Arethefinsdirty or dusty? dry air at a pressure of 39.2 x 10*t0 58.8 x 10* Pa
(40 6 kgeem?).
Clean off any dirt and dust with an air gun using
Isthere any conductive dirt or oil mist on | dry air at a pressure of 39.2 x 10*t0 58.8 x 10* Pa
PCBs 5 2
the PCBs? (410 6 kgecm?).
Replace the boards if they cannot be made clean.
Isthere any abnormal noise or vibration or
Cooling fan has the total operating time exceeded Replace the cooling fan.
20,000 hours?
h ductived o m Clean off any dirt and dust with an air gun using
Power elements IS there any conductivedirt or oil mist on dry air at apressure of 39.2 x 10* to 58.8 x 10* Pa
the elements? 2
(4 to 6 kgecm?).
. . Arethere any irregularities, such asdis- . .
Smoothing capacitor coloration or odor? Replace the capacitor or Drive.
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@ Periodic Maintenance of Parts
The Driveis configured of many parts, and these parts must be operating properly in order to make full use of
the Drive functions.

Among the electronic components, there are some that require maintenance depending on their usage condi-
tions. In order to keep the Drive operating normally over a long period of time, it is necessary to perform
period inspections and replace parts according to their servicelife.

Periodic inspection standards vary depending the Drive's installation environment and usage conditions. The
Drive's maintenance periods are noted below. Keep them as reference.

Table 8.2 Part Replacement Guidelines

Part Standard Replacement Period Replacement Method
Cooling fan 2to 3years Replace with new part.
Smoothing capacitor 5 years Repl ace with new part. (Determine need by
inspection.)
Breaker relays - Determine need by inspection.
Fuses 10 years Replace with new part.
Aluminum capacitors on PCBs 5 years Replace with new board. (Determine need by

inspection.)

Note The standard replacement period is based on the following usage conditions:
Ambient temperature: Yearly average of 30°C
Load factor: 80% max.
Operating rate: 12 hours max. per day
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€ Cooling Fan Replacement Outline

M200-240 V and 380-480 V Class Drives of 15 kW or Less
A cooling fan is attached to the bottom of the Drive.

If the Drive is installed using the mounting holes on the back of the Drive, the cooling fan can be replaced
without removing the Drive from the installation panel.

Removing the Cooling Fan

1.

Pressin on the right and |eft sides of the fan cover in the direction of arrows 1 and when pull the fan out in
the direction of arrow 2.

Pull out the cable connected to the fan from the fan cover and disconnect the relay connector.

. Open the fan cover on the left and right sides and remove the fan cover from the fan.

Fan cover

Fig 8.1 Cooling Fan Replacement (Drives of 15 kW or Less)

Mounting the Cooling Fan

1.

Attach the fan cover to the cooling fan. Be sure that the air flow direction indicated by the arrows above
facesinto the Drive.

2. Connect the relay connector securely and place the relay connector and cable into the fan cover.
3. Mount the fan cover on the Drive. Be sure that the tabs on the sides of the fan cover click into place on the

Drive.



Maintenance and Inspection .

W200-240 V and 380-480 V Class Drives of 18.5 kW or More
A cooling fan is attached to the top panel inside the Drive.

The cooling fan can be replaced without removing the Drive from the installation panel.

Removing the Cooling Fan
1. Remove theterminal cover, Drive cover, Digital Operator, and front cover from the front of the Drive.

2. Remove the controller bracket to which the cards are mounted. Remove all cables connected to the con-
troller.

3. Remove the cooling fan power cable connector (CN26 and CN27) from the gate driver positioned at the
back of the controller.

4. Remove the fan cover screws and pull out the fan cover from the Drive.
5. Remove the cooling fan from the fan cover.

Mounting the Cooling Fan

After attaching a new cooling fan, reverse the above procedure to attach al of the components.
When attaching the cooling fan to the mounting bracket, be sure that the air flow faces the top of the Drive.

’ Air flow direction

Controller bracket R Fan cover

Fig 8.2 Cooling Fan Replacement (Drives of 18.5 kW or More)
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€ Removing and Mounting the Control Circuit Terminal Card

The control circuit terminal card can be removed and mounted without disconnecting the cables.

1\

-~ Always confirm that the charge indicator is not lit before removing or mounting the control circuit terminal
?‘ card.
®
IMPORTANT]

EmRemoving the Control Circuit Terminal Card

1. Remove the Digital Operator and front cover.
2. Remove the connecting line connectors connected to FE and NC on the control circuit terminal card.

3. Loosen the mounting screws (1) on the left and right sides of the control terminals until they are free. (It is
not necessary to remove these screws completely. They are self-rising.)

4. Pull theterminal card out sideways (in direction 2) with the screws sticking out from the card.

EMounting the Control Circuit Terminal Card
Reverse the removal procedure to mount the terminal card.

Confirm that the terminal circuit card and the controller properly meet at connector CN5 before pressing in on
the card.

The connector pins may be bent if the card is forced into place, possibly preventing correct Drive operation.

Removing and Mounting the
Control Circuit Terminal Card

Fig 8.3 Removing the Control Circuit Terminal Card
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This chapter describes the basic specifications of the Drive and specifications for options and
peripheral devices.
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Standard Drive Specifications

The standard Drive specifications are listed by capacity in the following tables.

@ Specifications by Model

Specifications are given by model in the following tables.

W200-240V Class

Table 9.1 200-240 V Class Drives

Model Number CIMR-G7U O 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075 | 2090 | 2110
?{I(\E;vx) applicable motoroutput |64 [ o075 | 15 | 22 | 37 |55 | 75| 11| 15 |185] 22 | 30 | 37 | 45 | 55 | 75 | 90 | 10
2 (Fff\ff\d)o”tp“t capacity 12 23| 30| 46|69 | 10| 13| 19| 25| 3 | 37 |5 | 61| 70| 8 | 120 | 140 | 160
£ [Rated output current (A) | 32 | 6 | 8 | 12 | 18 | 27 | 34 | 49 | 66 | 80 | 96 | 130 | 160 | 183 | 224 | 300 | 358 | 415
= 3-phase; 200, 208, 220, 230, or 240 Vac

15’ y y y y y

%— Max. output voltage (V) (Proportional to input voltage.)

O | Max. output frequency

(H2) Frequencies supported up to 400 Hz using parameter setting

Rated voltage (V)
Rated frequency (Hz)
Allowable voltage
fluctuation

3-phase, 200/208/220/230/240 Vac, 50/60 Hz"2

+10%, - 15%

Allowable frequency

0,
fluctuation 5%

Power supply characteristics

Measuresfor | DClink choke Optional Builtin
power supply | 12-phase
harmonics rectification

Not possible Possible™3

* 1. The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and Drive, be sure that the Drive's rated
current is applicable for the motor's rated current.

* 2. Thevoltage of the cooling fan for 200-240 V Class Drives of 30 kW is three-phase, 200, 208, or 220 V at 50 Hz or 200, 208, 220, or 230 V at 60 Hz.
* 3. A 3-wiretransformer is required on the power supply for 12-phase rectification.
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W380-480 V Class
Table 9.2 380-480 V Class Drives

Model Number CIMR-G7U O 40P4 40P7 41P5 42P2 43P7 44P0 45P5 47P5 4011 4015 4018

Max. applicable motor output

(o el WP 04 075 15 22 37 40 55 75 1 15 185
(Ff(%id) output capacity 14 26 37 4.7 6.9 84 1 16 21 26 32
Rated output current (A) 18 34 48 6.2 9 11 15 21 27 34 42
Max. output voltage (V) 3-phase; 380, 400, 415, 440, 460, or 480 Vac (Proportional to input voltage.)
Max. output frequency Frequencies supported up to 400 Hz using parameter setting
(Hz)
Rated voltage (V) .
Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460 or 480 Vac, 50/60 Hz

Allowable voltage

- 0,
fluctuation + 10%, - 15%

Allowable frequency

Power supply characteristics | Output ratings

0,
fluctuation 5%
DClink ) o
mﬁpfp?; choke Optional Builtin
; 12-phase ; 2
harmonics rectification Not possible Possible
Model Number CIMR-G7U O 4022 4030 4037 4045 4055 4075 4090 4110 4132 4160 4185 4220 4300
Max. licable motor output
(kw)ffp P 2 30 37 45 55 75 0 | 10 | 132 | 160 | 185 | 220 | 300
" (Rka\‘;eAd) output capacity 40 50 61 74 98 130 | 150 | 180 | 210 | 230 | 280 | 340 | 460
=
#® [ Rated output current (A) 52 65 80 97 128 165 195 240 270 302 370 450 605
s [ Max. output voltage (V) 3-phase, 380, 400, 415, 440, 460, or 480 Vac (Proportional to input voltage.)
o
g Max. output frequency Freguencies supported up to 400 Hz using parameter setting
(H2)
8 | Max. voltage (V)
%, Rated frequency (H2) 3-phase, 380, 400, 415, 440, 460, or 480 Vac, 50/60 Hz
8
% | Allowable voltage 0 _ 150,
S | fluctuation +10%, - 15%
>
Q.
7
Allowable frequency
2 | fluctuation 5%
g
DClink o
gﬂoala?:fpfp?; choke Builtin
: 12-phase -
harmonics rectification Possible

* 1. The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and Drive, be sure that the Drive's rated
current is applicable for the motor's rated current.

* 2. A 3-wiretransformer (optional) is required on the power supply for 12-phase rectification.
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€ Common Specifications

The following specifications apply to both 200-240 V and 380-480 V Class Drives.

Table 9.3 Common Specifications

Model Number
CIMR-G7U O

Specification

Control method

Sine wave PWM
Flux vector control, open-loop vector control 1 or 2, V/f control without PG, V/f control with PG (switched by parameter setting)

Torque characteristics

150%/0.3 Hz (Open-loop vector control 2), 150%/0 min~* (Flux vector control)™*

Speed control range

1:200 (Open-loop vector control 2), 1:1000 (Flux vector control)*!

Speed control accuracy

+0.2% (Open-loop vector control, 25°C + 10°C), £0.02% (Flux vector control, 25°C + 10°C)

Speed control response

10 Hz (Open-loop vector control 2), 30 Hz (Flux vector control)

Torque limits Provided for vector control only (4 quadrant steps can be changed by parameter settings.)
Torque accuracy +5%
Freguency control range 0.01to 400 HZ™3

Frequency accuracy (tem-

Digital references: + 0.01% (-10°C to +40°C)

1%} P
5 | perature characteristics) Analog references: +0.1% (25°C +10°C)
3 i - - o .
g E(r;quency setting resolu Digital references: 0.01 Hz, Analog references: 0.03 Hz/60 Hz (11 bit with no sign)
8
< -
S Qutput frequency resolu 0.001 Hz
S |tion
IS -
Overload capacity and
S ) Capaa y, 2 150% of rated output current per minute, 200% for 5 s
maximum current
Frequency setting signal -10t010V,0t0 10V, 4to 20 mA, pulsetrain
ﬁgﬁii@“ on/Decelera 0.01 to 6000.0 s (4 selectable combinations of independent acceleration and decel eration settings)
. Approximately 20% (Approximately 125% with Braking Resistor option, braking transformer built into 200-240 V and 380-480
Braking torque : P
V Class Drives for 15 kW or less.)
Restarting for momentary power loss, speed searches, overtorque detection, torque limits, 17-speed control (maximum), accelera-
tion/decel eration time changes, S-curve acceleration/decel eration, 3-wire sequence, autotuning (rotational or stationary), dwell
Main control functions functions, cooling fan ON/OFF control, slip compensation, torque compensation, jump frequencies, upper and lower limits for
frequency references, DC braking for starting and stopping, high-dlip braking, PID control (with sleep function), energy-saving
control, MODBUS communications (RS-485/422, 19.2 kbps maximum), fault reset, function copying, droop control, torque con-
trol, speed/torque control switching, etc.
Motor protection UL recognized protection by electronic thermal overload relay.
Instantaneous overcurrent Stops at approx. 200% of rated output current.
protection
Fuse blown protection Stops for fuse blown.
Overload protection 150% of rated output current per minute, 200% for 5 s
@ . 200-240 Class Drive: Stops when main-circuit DC voltage is above 410 V.
% Overvoltage protection 380-480 Class Drive: Stops when main-circuit DC voltage is above 820 V.
c n i n n n
3 ) 200-240 Class Drive: Stops when main-circuit DC voltage is below 190 V.
o Undervoltage protection 380-480 Class Drive: Stops when main-circuit DC voltage is below 380 V.
§ Momentary power loss Stops for 15ms or more.
g ridethrough By selecting the momentary power loss method, operation can be continued if power is restored within 2 s.
Cooling fin overheating Protection by thermistor.
Stall prevention Stall prevention during acceleration, deceleration, or running.
Grounding protection Protection by electronic circuits.
Charge indicator Lit when the main circuit DC voltage is approx. 50 V or more.
Ambient operating tem- -10°C to 40°C (Enclosed wall-mounted type)
perature 10°C to 45°C (Open chassis type)
¥ ﬁ\;]b'em operating humid- 95% max. (with no condensation)
£
§ Storage temperature - 20°C to + 60°C (short-term temperature during transportation)
'L% Application site Indoor (no corrosive gas, dust, etc.)
Altitude 1000 m max.
Vibration Tolerance for vibration frequency less than 20 Hz, 9.8 m/s? max.; 20 to 50 Hz, 2 m/s? max
* 1. Rotational autotuning must be performed to ensure obtaining the specifications given for flux vector control and open-loop vector control 1 and 2.
* 2. When connecting a Braking Resistor or Braking Resistor Unit, set L3-04 (Stall prevention selection during deceleration) to O (disabled). Stopping may not be pos-

sible in the specified deceleration time if this function is not disabled.
* 3. The maximum output frequency for open-loop vector control 2 is 60 Hz.
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Specifications of Options and Peripheral Devices

The following options and peripheral devices can be used for the Drive. Select them according to the

application.

Table 9.4 Options and Peripheral Devices

Purpose Name

Model (Code)

Descriptions

MCCB or Ground

Always connect a breaker to the power supply line to pro-

Protect Drive wiring | «, | NFO tect Drive wiring. Use aground fault interrupter suitable
Fault Interrupter for high frequencies.
Prevents burning when Magnetic Contac- Install to prevent the braking resistor from burning out
aBraking Resistor is torag HI-0OJ when oneis used. Always attach a surge absorber to the
used. coil.
! o Absorbs surge from the magnetic contactor and control
;:Jc;nteal ns switching Surge Absorber DCR2-0O0 relays. Connect surge absorbers to all magnetic contactors
9 and relays near the Drive.
. Isolates the I/O signals of the Drive and is effective
Isolates 1/0 signals Isolator DGPO against inductive noise.
Used to improve the input power factor of the Drive. All
Improve the input : Drives of 18.5 kW or higher contain built-in DC reactors.
power factor of the DC Reactor UZDA-O These are optional for Drives of 15 kW or less. Install DC
; AC Reactor UZBA-O L ’
Drive and AC reactors for applications with alarge power sup-
ply capacity (600 kVA or higher).
Reduces noise coming into the Drive from the power sup-
Inout Noise Filter (Single phase) LNFB-O | ply line and to reduce noise flowing from the Drive into
P (3 phase) LNFD-OHFO | the power supply line. Connect as close to the Drive as
possible.
ﬁgﬁghfoifgﬁgi ce Finemet zero- 53?_4(?5398) Reduces noise from the line that sneaks into the Drive
. phase reactor to input power system. Insert as close to the Drive as possi-
noise reduce radio ble.
noise 2 F11080GB Can be use on both the input side and output side.
(FIL001097) .
Output Noise Fil- LF-0 Reduces noise generated by the Drive. Connect as closeto
ter the Drive as possible.
Braking Resistor ERF-150WJ0O0O Consumes the regenerative motor energy with aresistor to
9 (ROOOOOO) reduce deceleration time (use rate: 3% ED).
Enable stopping the Braking Resistor | LKEB-O Consumes the regenerative motor energy with aresistor to
machinein aset time Unit (75600-KOO0OO0) reduce deceleration time (use rate: 10% ED).
Braking Unit CDBR-O Used with a Braking Resistor Unit to reduce the decelera-
9 (72600-ROOMO0) tion time of the motor.
V'S Operator Allows frequency reference settings and ON/OFF opera-
(sm a”p lastic JVOP-95- tion control to be performed by analog references from a
Oper atgr) (73041-0905X-00) remote location (50 m max.).
P Frequency counter specifications: 60/120 Hz, 90/180Hz
V'S Operator Allows frequency reference settings and ON/OFF opera-
Operates the Drive (Stan(’;ar d Sted- JVOP-96+00 tion control to be performed by analog references from a
externally plate Operator) (73041-0906X-00) remote location (50 m max.).

Frequency counter specifications: 75 Hz, 150 Hz, 220 Hz

Digital Operator

1 m cable: (72606-
WV001)

Extension cable to use a Digital Operator remotely.

Connection Cable | 3 m cable: (72606- Cablelength: 1 mor 3m
WV003)
VS System Mod- A system controller that can be match to the automatic
Controls Drive system ule JGSM-O control system to produce an optimum system configura-
tion.
Provides Drive Momentary Power POOCIO Handles momentary power losses for the control power
momentary power loss | Loss Recovery (73600-PO0LCI0) supply for models 2.2 kW or less (maintains power for
recovery time Unit 259).
Frequency Meter | DCF-6A
Set/monitor frequen- Frequency Sefter | RV30YN20S (2kQ) Devices to set or monitor frequencies externally.
ciesand voltages exter- | Freduency Setter |\, oo
nal |y Knob -
Output Voltmeter | SCF-12NH uM Sgasv;ftrﬁ tge\loh';ln%jrti \\Ilgltage externally and designed for
\ézr;racli)lfifgf :or 2 kQ (ETX003270) Connected to the control circuit terminals to input a fre-
Correct frequency refer- quency Reference 20 kQ (ETX003120) quency reference.
ence input, frequency Froquency Meter
meter, ammeter scales N .
Scale Correction | (RHO00850) Calibrates the scale of frequency meters and ammeters.
Resistor

Power supply _

MccBor

ground fault [3 L_|
interrupter

Magnetic [@
contactor L =
A=

improve power

AC reactor to *
factor

e

Zerophase
reactor

Braking

resistor

Input-line

]
noise filterr[l X
DC

reactor

Drive 7 -":\qii
e A

(=

VS Operator|

] ,
Frequency LY

2

Ground

Output-line
noise filter

=
ol
—_—

GEound

L
meter _E ;
}

-

i

1|
<= Motor

-

* 1. Useaground fault interrupter with a current sensitivity of 200 mA minimum and an operating time of 0.1 s minimum to prevent operating errors. The interrupter
must be suitable for high-frequency operation.
Example: NV series by Mitsubishi Electric Corporation (manufactured in or after 1988)

EG, SG series by Fuji Electric Co., Ltd. (manufactured in or after 1984)

* 2. Thefinement zero-phase reactor is manufactured by Hitachi Metals.




The following Option Cards are available

Table 9.5 Option Cards

Type Name Code Function Document
Number Number
Enables high-precision, high-resolution setting of analog
Analog
Reference 73600- speed refgrences
Card CO01X « Input signa ranges. 0to 10 V (20 kQ2), 1 channel -
Al-14U 41020 mA (250 Q), 1 channel
e Input resolution:  14-bit (1/16384)
Enables high-precision, high-resolution setting of analog
Anaog
Reference 73600- | Speed references.
Speed Card CO02X  Input signa ranges: 0to +10 V (20 kQ2) -
(Fre. Al-148B 4t0 20 mA (500 Q2), 3 channels
* Input resolution:  13-bit + sign (1/8192)
quency)
Refer- Dicital Enables 8-bit digital setting of speed references.
OT)l(i:sn R eflegrlence 73600- e Input signal:  8-bit binary
Cards Card C003X 2-digit BCD + sign signal + set signal -
DI-08 * Input voltage: +24V (isolated)
e Input current: 8 mA
Enables 16-hit digital setting of speed references.
Digital e Input signal:  16-bit binary
Reference 73600- 4-digit BCD + sign signal + set signal
Builtin Card CO016X | Inputvoltage: +24V (isolated) )
(con- DI-16H2 . !nput cgrrent: ' 8 mA
nect With 16-bit/12-bit switch.
to con- Converts analog signals to monitor the Drive's output status
nector) (output frequency, output current, etc.) to absolute values and
Anaog 73600- outputs them
Monitor Card I . -
AO-08 D001X « Output resolution: 8 bits (1/256)
 Output voltage: 0to +10 V (not insulated)
« Output channels: 2 channels
Output analog signals to monitor the Drive's output status
Anaog 73600- (output frequency, output current, etc.).
Mori- Monitor Card D002X ¢ Output resolution: 11 bits (1/2048). +sign -
toring AO-12 « Qutput voltage: -10to +10 V (not insulated)
Optional  Output channels: 2 channels
Cards Outputs isolated digital signals to monitor the Drives operat-
Digital ing status (alarm signals, zero speed detection, etc.)
Output Card 73600- Output form: Photocoupler output, 6 channels )
D004X (48 V, 50 mA max.)
DO-08 Relay contact outputs, 2 channels
(250 Vac: 1 A max., 30Vdc: 1 A max.)
Oi(t:r;ielcag/r d 73600- Proyi_d% two multi -fu_nction outputs_(DPDT relay contacts) in )
DO-02C D007X addition to those provided by the Drive.




Specifications of Options and Peripheral Devices

Table 9.5 Option Cards (Continued)

Type Name Code Function Document
Number Number

Used for V/f with PG control. Speed feedback is performed

using the PG attached to the motor to compensate for speed

fluctuations caused by slipping.

PG-A2 73600- » A-phase pulse (single pulse) input (voltage, complemen- i

A012X tary, open-collector input)

* Maximum input frequency: 32767 Hz

* Pulse monitor output: +12 V, 20 mA

(PG power supply output: +12 V, 200 mA max.)

* Used for V/f control.
Built-in 73600- o A-, B-phas_e input (compl@entary input)
. PG PG-B2 * Maximum input frequency: 32767 Hz -
(con Speed A013X . .
nect to * Pulse monitor output: Open-collector
con- | O™ (PG power supply output: +12 V, 200 mA max.)

¢ trol
nector) Cards « Differential input.

« A-phase pulse (differential pulse) input, for V/f control
PG-D2 73600- e Maximum input frequency: 300 kHz i
A014X * Input: Conformsto RS-422

 Pulse monitor output: RS-422

(PG power supply output: +5 or +12 V, 200 mA max.)

e A-, B-, Z-phase pulse (differential pulse) input

73600- « Maximum input frequency: 300 kHz

PG-X2 AOIEX * Input: Conforms to RS-422 -
« Pulse monitor output: RS-422

(PG power supply output: +5 or +12 V, 200 mA max.)




Table 9.5 Option Cards (Continued)

Type Name Gl Function Document
Number Number
C?)grlrfjr’:il gta- Useq to communi@e w_ith Drivefrom a hqst comput'er using
tions I nter- 73600- DeviceNet communications to start/stpp Drive operation, i
face Card C021X read/set parameters and read/set monitor parameters (output
SI-N frequencies, output currents, etc.).
gggiﬂ;?ﬁ U%ql to communicate yvith Drivefroma host.computer.usi ng
tions I nter- 73600- ProfiBus-DP communications to start{stop Drive operation, i
face Card C022X read/set parameters, and read/set monitor parameters (output
SI-p frequencies, output currents, etc.).
Clgrtnernl?uli]si-ci Used to communicat_e w_ith Drivefroma ho_st computer using
tions I nter- . InterBus-S communications to start/stpp Drive operation, i
Built-in| Com- | face Card read/set parameters, and read/set monitor parameters (output
(con- | muni- S-R frequencies, output currents, etc.).
nected | cations
to con- | Optien CANopgn Used to communicate with Drive from ahost computer using
nector) | Cards (i_ommlurtnca * CANopen communications to start/stop Drive operation, read/
:«ZEZ garecri- set pafameters and read/set monitor parameters (output fre- )
S-S quencies, output currents, etc.).
C%?:::ﬂrz\il ;_ Used to communicat_e wi_th Drivefroma ho'_st computer using
tions I nter- . ControlNet communications to start/sFop Drive operation, i
face Card read/set parameters and read/set monitor parameters (output
g-U frequencies, output currents, etc.).
C;:rt?r;1lﬂrr11ilc(:a Used Fo communitl:ate.with Drivefrom a host compyter using
tions I nter- 73600- CC-Link communications to star_t/stop Drive operation, read/ i
face Card C032X set parameters, and read/set monitor parameters (output fre-
g-C quencies, output currents, etc.).

* Under development.
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Appendix

This chapter provides precautions for the Drive, motor, and peripheral devices and also
provides lists of parameters.
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Varispeed G7 Control Modes

Details of the Varispeed G7-Series Drive control modes and their features are provided in this section.

€ Control Modes and Features

Varispeed G7-Series Drives support the following five control modes, allowing the selection of acontrol mode
to suit the required purpose. Table 10.1 provides an overview of the control modes and their features.

Table 10.1 Overview and Features of Control Modes

Main Applications

larly for control of
multiple motors

with asingle Drive
and for replacing

requiring high-pre-
cision speed con-

trol using a PG on
the machine side

high performance

without a PG on
the motor side, and
for replacing open-

a PG on the motor
side (simple servo-
drives, high-preci-
sion speed control,

Control Mode VI/f Control V/f Control Open-loop Vec- Flux Vector Open-loop Vec-
without PG with PG tor Control 1 Control tor Control 2
Parameter Setting Al1-02=0 Al-02=1 AL02= 2 Al1-02=3 Al-02=4
(factory setting)
Current vector con-
Voltage/frequency trol without a PG
Basic Control Voltage/frequency fxsg ratlezdcggarqc_nl Current vector con- | Current vector con- ufi?%:nrsgrr;pef-
fixed ratio control P : trol without a PG trol with aPG . G
pensation using a netic flux and
PG speed estimator
(software)
Very high-perfor-
Variable speed mance control
Variable speed cqntrol, appl.lcar Very hlgh-perfqr- without a PG on
- _— tionsrequiring | mancecontrol with | the motor side
control, particu- Applications

(such assimple
servodrives, torque
control, and torque
limiting), and func-

existing Drives loop vector control | torque control, and | tion applications
9 of thepreviousVS-| torquelimiting) | between flux vec-
616G5. tor and open-loop
vector 1 control.
PG Speed Control Card . Required (PG-A2 . Required (PG-B2 .
(Option) Not required. or PG-D2). Not required. or PG-X2). Not required.
Speed Control 13
Renge' ! 1:40 1:40 1:100 1:1000 1:200
Speed Control
Accuracy'2 +21t03% +0.03% +0.2% +0.02% +0.2%
Basic Speed
Perfor- (R nse'3 Approx. 1 Hz Approx. 1 Hz 5Hz 40 Hz 10Hz
mance -
Maximum
Output Fre- 400 Hz 400 Hz 400 Hz 400 Hz 60 HZ 13
quency
Starting 4
Torque'® 150%/3 Hz 150%/3 Hz 150%/1 Hz 150%/0 min™ 150%/0.3 Hz
Rotational autotun- | Rotational autotun- | Rotational autotun-
Applica . i . . o . ing, stationary ing, stationary ing, stationary
tion . Lineto-ineresis- | Line-oline resis- autotuning, station-| autotuning, stab |autotuning, station-
Autotuning tance (Normally | tance (Normally ; . ) -
Func- . ; ary autotuning for | ionary autotuning | ary autotuning for
. not required.) not required.) . : . : . . . .
tions line-to-line resis- for line-to-line line-to-line resis-
tance only resistance only tance only




Varispeed G7 Control Modes

Table 10.1 Overview and Features of Control Modes

*
© 00N O UM

must be 25 °C £ 10 °C)

form, within a range where motor torque does not become saturated.

control on the regenerative side.

. A guideline for the motor torque that can be generated when started at alow speed and its output frequency (rotations) at that time.
. This function limits the maximum motor torque to protect the machine and the load.
. This function directly controls the amount of torque being generated at the motor and its rotation direction, e.g., to control force.
. This function controls the amount of motor slip that occurs to prevent mechanical shock, when replacing atorque motor, etc.

. This function performs simple positioning control (servo lock), without using an external positioning control device.

. This function instantaneously estimates (or detects) the speed and rotation direction of a coasting motor, and quickly starts it without subjecting it to shock.
10.This function automatically adjusts the voltage applied to the motor to optimize the motor's efficiency with light loads.

11.This function improves the decel eration time without using a braking resistor by making the motor winding absorb regenerative power. As a standard, this func-
tion is effective with amotor running on 160 kW or less with a high-inertiaload.

12.This function enables proportional gain in relation to changes in the speed reference, even for low rigidity (corresponds to the servo's model gain control).
13.Set the maximum output frequency (E1-04) for open-loop vector control 2 to a value not exceeding 60 Hz. Use within a speed control range of 1:10 for torque

Control Mode VI/f Control V/f Control Open-loop Vec- Flux Vector Open-loop Vec-
without PG with PG tor Control 1 Control tor Control 2
Yes (except during
accel eration/decel - Yes (except below
Torque Limit- eration, below min- minimum fre-
g No No . Yes .
ing imum frequency, or guency and during
during reverse reverse rotation)
rotation)
Yes (except below
Torque Con- N
*qG No No No Yes minimum fre.L
trol guency and during
reverse rotation)
Yes (except for | Yes (Except below
Droop Con- in~1 - ini
*7p No No No 0 min~t and dur minimum fre_u
trol ing reverserota- | quency and during
Applica- tion) reverse rotation)
tion Zero-servo
Func- c 8 No No No Yes No
tions ontrol
(Cont.) |Speed Estima-
tion (Detec- -
. ( Yes (speed and Yes (speed deFec Yes (speed and Yes (speed and Yes (speed and
tion) > \SERE tion and rotation AR AR e
rotation direction o ! rotation direction | rotation direction | rotation direction
Inslantaneouss | oimation) | Girectionestimar | T ion) detection) estimation)
Speed tion)
Search”®
Automatic
Energy-saving Yes Yes Yes Yes Yes
Control"1°
High-slip (Under develop- | (Under develop- | (Under develop-
L] Yes Yes
Braking ment) ment) ment)
Feed Forward
*12 No No No Yes Yes
Control
* 1. Thevariable speed control range. (For continuous operation, the motor's temperature rise must be considered.)

2. The speed deviation in relation to the maximum speed with arated load and when the load is stable. (For open-loop vector control 1 and 2, the motor temperature

. The speed response guidelines indicating the extent of the motor's actual speed gain in proportion to the speed reference, which changesin a sinusoidal wave

10
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mApplication Function Precautions
Observe the following precautions when using the application functions.

» Perform rotational autotuning during trial operation whenever it is possible to separate the motor and
machine. To achieve the characteristics of vector control described in Table 10.1, the control must be
adjusted within a range that the machine will not vibrate after rotational autotuning has been performed.

» With vector control, the motor and Drive must be connected 1:1. Vector control is not possible when mul-
tiple motors are connected to a single Drive. Select Drive capacity so the rated motor current is 50% to
100% of the rated Drive current.

» For estimated speed searching, the motor and Drive must be connected 1:1. The speed search must be per-
formed at a frequency of 130 Hz or less and with a motor with the same number of frames as or one frame
less than the Drive capacity.

» During high-dlip braking, motor loss increases, so use a high-dlip braking frequency of 5% ED or less, and
abraking time of 90 seconds or less. Once high-slip braking has started, the motor cannot be restarted until
it has stopped.

» Feed forward control is afunction that improves the proportional gain of the motor speed in relation to the
change in the speed reference. Adjust the response to interference loads using the speed controller (ASR)
parameters.

» The torque limit function will not operate during acceleration or deceleration (during soft start transition)
when using a control mode such as open-loop vector control 1. Even if the motor speed drops due to torque
limiting while set to afixed speed, the speed will not fall below the minimum frequency and the motor will
not dlip into reverse rotation. These conditions also apply to open-loop vector control 2 and other applica-
tion functions.

EPrecautions When Using Open-loop Vector Control 2

Using open-loop vector control 2 (A1-02=4) gives a higher level of control than conventional open-loop vec-
tor control (A1-02=2). When using open-loop vector control 2, pay attention to the points listed below. For a
comparison with other control modes, refer to Table 10.1 Overview and Features of Control Modes.

General Precautions
» The maximum possible setting for the maximum output frequency (E1-04) is 60 Hz.

» Besureto perform autotuning. Refer to the precautions given under Autotuning in Chapter 4 Trial Opera-
tion.

Precaution on Regeneration

With speed control, in the low speed range (approx. 6 Hz max.), the speed increases for large regenerative
loads, and it may not be possible to maintain speed accuracy. Examples are given below for forward rota-
tion at frequencies of 0.3, 1, 3, 6, and 60 Hz.

10-4



Varispeed G7 Control Modes .

Load torque (%)

A

2001 ) 1 b 7
Driving torque

100

0 88 > Speed (Hz)
1 3 6 60
0.3

-100 |-
Regenerative torque

-200 L

With torque control, operate within a speed control range of 1:10 on the regenerative side.

Precautions on Setting Parameters
If the parameters are not set properly, performance may be adversely affected.

« If thereis a possibility of starting with the motor aready rotating, enable the speed search function (b3-
01=1).

» When lowering a torque limit (L7-[]]), set it to as high a value as possible within the range alowed by
the system.

« If torque limit acceleration is performed, or if the motor slips at the torque limit causing a CF (control
fault), increase n4-08 (proportional gain of speed estimator) in steps of 5 until acceleration and decelera-
tion are performed smoothly. When n4-08 is increased, the torque reference (U1-09) may oscillate. If so,
increase C5-06 (ASR primary delay time) by about 0.050 s.

Precaution on Torque Accuracy
To ensure torque accuracy within the speed control range of 1:10 when the motor is operated by itself at
the minimum frequency and the torque reference (U1-09) is higher than in the medium- and high-speed
ranges, increase the setting of the torque adjustment gain (n4-17) and adjust the torque reference so that it
is about the same as that in the medium and high speed ranges.

10
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€ Control Modes and Applications

mV/f Control without PG (A1-02 = 0)

V/f control without a PG is suitable for applications where multiple motors are operated with a single Drive, such
as with multi-motor drives.

(Thermal relay)

—77— Inverter @

Fig 10.1

mV/f Control with PG (A1-02 = 1)

V/f control with a PG enables precise control of machine line speed. Speed control using the speed feedback of the
machine shaft is possible in this mode.

Conveyor
Inverter

PG Speed Control Card
(PG-A2 or PG-D2)

PG

Fig 10.2

EFlux Vector Control (A1-02 =2 or 4)

Flux vector control enables the use of high-performance drives without a speed detector. PG (pulse generator) wir-

ing is not required.
—77— Inverter w

Fig 10.3

BVector Control with PG (A1-02 = 3)

Vector control with a PG is suitable for applications using high-precision drives with PG feedback. High-precision
positioning, zero-speed control, and torque control are possible with this mode.

—777/— Inverter

PG Speed Control Card
(PG-B2 or PG-X2)

PG

10-6
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Drive Application Precautions .

Drive Application Precautions

This section provides precautions for selecting, installing, setting, and handling Drives.

@ Selection

Observe the following precautionsin selecting Drive.

Hinstalling Reactors

A large peak current will flow in the power input circuit when the Drive is connected to alarge-capacity power
transformer (600 kVVA or higher) or when switching a phase capacitor. Excessive peak current can destroy the
convertor section. To prevent this, install aDC or AC reactor (optional) to improve the power supply power

factor.

DC reactors are built into 200-240 V class Drives of 18.5 to 110 kW and 380-480 V class Drives of 18.5 to 300
kW.

If athyristor convertor, such as a DC drive, is connected in the same power supply system, connect a DC or
AC reactor regardless of the power supply conditions shown in the following diagram.

4000 BC or AC reactor
Power supply Required
capacity (kVA)

600

DC or AC reactor
Not required

0 60 400
Drive capacity (kVA)

Fig 10.5

EDrive Capacity

When connecting special motors or multiple motors in parallel to Drive, select the Drive capacity so that the
rated output current of the Driveis 1.1 times the sum of al the motor rated currents.

HMinitial Torque

The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the
Drive that is driving the motor. The torque characteristics are generally less than those required when starting
using a normal commercial power supply. If alarge initia torque is required, select Drive with a somewhat
larger capacity or increase the capacity of both the motor and the drive.

10

BEmergency Stop
Although the Drive's protective functions will stop operation when afault occurs, the motor will not stop

immediately. Always provide mechanical stop and protection mechanisms on equipment requiring an emer-
gency stop.

EOptions

TerminalsB1, B2, ©, @1, ®2, ®@ 3 arefor connecting only the options specifically provided by 7
Yaskawa. Never connect any other devices to these terminals. 10-




.—l

& Installation

Observe the following precautions when installing Drive.

Hinstallation in Enclosures

Either install the Drive in a clean location not subject to oil mist, airborne matter, dust, and other contaminants, or
install the Drive in a completely enclosed panel. Provide cooling measures and sufficient panel space so that the
temperature surrounding the Drive does not go beyond the allowable temperature. Do not install the Drive on wood
or other combustible materials.

H|nstallation Direction

Mount the Drive vertically to awall or other horizontal surface.

& Settings

Observe the following precautions when making settings for Drive.

BUpper Limits

The Digital Operator can be used to set high-speed operation up to a maximum of 400 Hz (depends on the carrier
frequency). Incorrect settings can be dangerous. Use the maximum frequency setting functions to set upper limits.
(The maximum output frequency is factory-set to 60 Hz.)

BDC Injection Braking
The motor can overheat if the DC injection braking voltage or braking timeis set to alarge value.

BmAcceleration/Deceleration Times

The motor's acceleration and deceleration times are determined by the torque generated by the motor, the load

torque, and the load's inertial moment (GD?/4). If the stall prevention functions are activated during acceleration or
deceleration, increase the acceleration or deceleration time. The stall prevention functions will increase the acceler-
ation or deceleration time by the amount of time the stall prevention function is active.

To reduce the acceleration or decel eration times, increase the capacity of the motor and Drive.

10-8



Drive Application Precautions .

€ Handling

Observe the following precautions when wiring or performing maintenance for Drive.

BWiring Check

The Drive will be internally damaged if the power supply voltage is applied to output terminal U/T1, V/T2, or
WI/T3. Check wring for any mistakes before supplying power. Check all wiring and sequences carefully.

EMagnetic Contactor Installation

Do not start and stop operation frequently with a magnetic contactor installed on the power supply line. Doing
so can cause the Drive to malfunction. Do not turn the Drive ON and OFF with a magnetic contactor more
than one time every 30 minutes.

EmMaintenance and Inspections

After turn OFF the main circuit power supply, aways confirm that the CHARGE indicator is not lit before
performing maintenance or inspections. The voltage remaining in the capacitor may cause electric shock.

10
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Motor Application Precautions

This section provides precautions for motor application.

@ Using the Drive for an Existing Standard Motor

When a standard motor is operated with the Drive, power loss is dlightly higher than when operated with a com-
mercia power supply. Observe the following precautions when using Drive for an existing standard motor.

HLow Speed Ranges

Cooling effects diminish in the low-speed range, resulting in an increase in the motor temperature. Therefore,
the motor torque should be reduced in the low-speed range whenever using a motor not made by Yaskawa. If
100% torgue is required continuously at low speed, consider using a special drive or vector motor.

HMinstallation Withstand Voltage

If the input voltage is high (440 V or higher) or the wiring distance is long, the motor insulation voltage must
be considered. Contact your Yaskawa representative for details.

BHigh-speed Operation

When using the motor at a high speed (60 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact your Yaskawa representative for details.

ETorque Characteristics

The motor may require more acceleration torque when the motor is operated with the Drive than when oper-
ated with acommercial power supply. Check the load torque characteristics of the machine to be used with the
motor to set a proper V/f pattern.

mVibration

The Drive uses a high carrier PWM to reduce motor vibration. (A parameter can be set to select low carrier,
PWM modulation control as well.) When the motor is operated with the Drive, motor vibration is almost the
same as when operated with a commercial power supply.

Motor vibration may, however, become greater in the following cases.

Resonance with the Natural Frequency of the Mechanical System

Take special care when amachine that has been operated at a constant speed isto be operated in variable speed
mode. If resonance occurs, install vibration-proof rubber on the motor base or use the frequency jump function
to skip any frequency resonating the machine.

Imbalanced Rotor
Take specia care when the motor is operated at a higher speed (60 Hz or more).

ENoise

Noise varies with the carrier frequency. At high carrier frequencies, the noise is amost the same when the
motor is operated with a commercia power supply. Motor noise, however, becomes louder when the motor is
operated at a speed higher than the rated speed (60 Hz).



Motor Application Precautions .

@ Using the Drive for Special Motors

Observe the following precautions when using a special motor.

EPole-changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select, therefore, an
appropriate Drive according to the maximum input current of the motor to be used. Before changing the num-
ber of poles, always make sure that the motor has stopped. Otherwise, the overvoltage protective or overcur-
rent protective mechanism will be actuated, resulting in an error.

BSubmersible Motor

The rated input current of submersible motors is higher than that of standard motors. Therefore, always select
Drive by checking its rated output current. When the distance between the motor and Driveislong, use acable
thick enough to connect the motor and Drive to prevent motor torque reduction.

BExplosion-proof Motor

When an explosion-proof motor isto be used, it must be subject to an explosion-proof test in conjunction with
the Drive. This is aso applicable when an existing explosion-proof motor is to be operated with the Drive.
Since the Driveitself is, however, not explosion-proof, awaysinstal it in a safe place.

BmGearmotor

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
In particular, continuous operation of an oil-lubricated motor in the low speed range may result in burning. If
the motor is to be operated at a speed higher than 60 Hz, consult with the manufacturer.

EmSynchronous Motor

A synchronous motor is not suitable for Drive control. If agroup of synchronous motorsisindividually turned
ON and OFF, synchronism may be lost.

ESingle-phase Motor

Do not use Drive for a single-phase motor. The motor should be replaced with a 3-phase motor.

10
€ Power Transmission Mechanism (Speed Reducers, Belts, and Chains) I

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will
be affected when the motor operates only in the low speed range. The power transmission mechanism will
make noise and experience problems with service life and durability if the motor is operated at a speed higher
than 60 Hz.
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Conformance to CE Markings

Points regarding conformance to CE markings are given below.

€ CE Markings

CE markings indicate conformance to safety and environmental standards that apply to business transactions
(including production, imports, and sales) in Europe. There are unified European standards for mechanical
products (Machine Directive), eectrical products (Low Voltage Directive), and electrical noise (EMC Direc-
tive). CE markings are required for business transactions in Europe (including production, imports, and sales).

The Varispeed G7-Series Drives bear CE markings indicating conformance to the Low Voltage Directive and
the EMC Directive.

» Low Voltage Directive: 73/23/EEC
93/68/EEC

« EMC Directive: 89/336/EEC
92/31/EEC
93/68/EEC

Machinery and installations that incorporate the Drive are also subject to CE markings. It is ultimately the
responsibility of customers making products incorporating the Drive to attach CE markings to the finished
products. The customer must confirm that the finished products (machines or installations) conform to the
European Standards.

€ Requirements for Conformance to CE Markings

HLow Voltage Directive

Varispeed G7-Series Drives satisfy testing for conformance to the Low Voltage Directive under the conditions
described in European Standard EN50178.

Requirements for Conformance to the Low Voltage Directive

Varispeed G7-Series Drives must satisfy the following conditions in order to conform to the Low Voltage
Directive.
« It must be used under conditions corresponding to overvoltage category 3 or less and pollution degree 2 or
less as specified in IEC664.

* Input fuses:
For details on selecting fuses, refer to Table 10.2 Selection Requirements for Input Fuses with Examples.

» With Drives CIMR-G7U2018 to 2110 and CIMR-G7U4018 to 4300, an enclosure preventing foreign mat-
ter from entering from the top or front sidesisrequired (IP4X or higher: panel installation).



Input Fuses

Conformance to CE Markings

In order to conform to the Low Voltage Directive, fuses must be provided for inputs. Use UL-compatible input
fuses with ratings higher than the voltages and currents, and fusing I%t specifications within the ranges shown in

the table below.
Table 10.2 Selection Requirements for Input Fuses with Examples
" Selection Requirements Input Fuse (Examples)
Drive Mode :
Voltage _ Fusing
Number Voltage | Current Fusing 1%t " 2
Class CIMR-G7U V) A) (A%sec) Model Number | Manufacturer | Ratings 2I t
(A“sec)
600V
20P4 240 10 12t0 25 A60Q12-2 FERRAZ 12A 17
250V
20P7 240 15 23t055 CR2LS-20/UL FUJI 20 A 27
250V
21P5 240 20 341098 CR2LS-30/UL FUJI 0A 60
250V
22P2 240 30 8210220 CR2L S-50/UL FUJI 50 A 200
250V
23P7 240 40 22010 610 CR2LS-75/UL FUJI 75 A 560
250V
25P5 240 50 290 to 1300 CR2LS-75/UL FUJI 75 A 560
250V
27P5 240 60 450 to 5000 CR2LS-100/UL FUJI 100 A 810
250V
2011 240 90 1200 to 7200 CR2L-125/UL FUJI 195 A 1570
250V
2015 240 120 1800 to 7200 CR2L-150/UL FUJI 2260
200-240 150A
V class 250V
2018 240 140 870 to 16200 CR2L-150/UL FUJI 150 A 2260
250V
2022 240 160 1500 to 23000 CR2L-200/UL FUJI 200 A 4010
250V
2030 240 220 2100 to 19000 CR2L-260/UL FUJI 260 A 7320
250V
2037 240 270 2700 to 55000 CR2L-300/UL FUJI 300 A 9630
250V
2045 240 300 4000 to 55000 CR2L-300/UL FUJI 300 A 9630
250V
2055 240 370 7100 to 64000 CR2L-400/UL FUJI 400 A 24000
250V
2075 240 500 11000to 64000 | CR2L-500/UL FUJI 500 A 40000
250V
2090 240 600 13000 to 83000 | CR2L-600/UL FUJI 600 A 52000
500V
2110 240 700 13000 to 83000 A50P700-4 FERRAZ 700 A 49000
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Table 10.2 Selection Requirements for Input Fuses with Examples

" Selection Requirements Input Fuse (Examples)
Drive Mode :
Voltage ) Fusing
Number Voltage | Current Fusing 12t : 2
I
Class CIMR-G7U W) (A) (A%se0) Model Number | Manufacturer | Ratings 2I t
(A“sec)
40P4 480 5 16 to 660 CR6L-20/UL FUJI 620(;) X 26
40P7 480 10 19 to 660 CR6L-20/UL FUJI 6208 A\\/ 26
600 V
41P5 480 10 46 to 660 CR6L-30/UL FUJI 20A 59
42P2 480 15 78 to 660 CR6L-50/UL FUJI 6:(;) X 317
600 V
43P7 480 20 110 to 660 CR6L-50/UL FUJ 50 A 317
600 V
44P0 480 25 220 to 660 CR6L-50/UL FUJ 50 A 317
600 V
45P5 480 30 24010 900 CR6L-50/UL FUJ 50 A 317
600 V
47P5 480 40 320to 900 CR6L-75/UL FUJI 75 A 564
600 V
4011 480 50 1000 to 1800 CR6L-100/UL FUJ 100 A 1022
600 V
4015 480 60 1500 to 4100 CR6L-150/UL FUJI 150 A 3070
600 V
4018 480 70 530 to 5800 CR6L-150/UL FUJI 150 A 3070
600V
4022 480 90 1130 to 5800 CR6L-150/UL FUJI 3070
380-480 150 A
V class 600V
4030 480 110 1700 to 5800 CR6L-150/UL FUJI 150 A 3070
600 V
4037 480 140 2000 to 13000 CR6L-200/UL FUJI 200 A 5200
600 V
4045 480 160 3000 to 13000 CR6L-200/UL FUJI 200 A 5200
600 V
4055 480 220 6800 to 55000 CR6L-300/UL FUJ 300 A 17700
600 V
4075 480 300 3800 to 55000 CR6L-300/UL FUJI 300 A 17700
700V
4090 480 330 12000 to 23000 AT70P400-4 FERRAZ 200 A 19000
700V
4110 480 400 18000 to 64000 AT70P450-4 FERRAZ 200 A 24000
700V
4132 480 450 28000 to 250000 AT70P600-4 FERRAZ 600 A 43000
700V
4160 480 540 40000 to 250000 A70P700-4 FERRAZ 700 A 59000
700V
4185 480 750 63000 to 400000 AT70P900-4 FERRAZ 900 A 97000
700 V
4220 480 750 63000 to 400000 | A70P1000-4 FERRAZ 900 A 97000
700V
4300 480 1000 | 94000to 920000 | A70P1000-4 FERRAZ 1000 A 120000




Conformance to CE Markings .

BEMC Directive

Varispeed G7-Series Drives satisfy testing for conformance to the EMC Directive under the conditions
described in European Standard EN61800-3.

Installation Method
In order to ensure that the machinery or installation incorporating the Drive conforms to the EMC Directive,
perform installation according to the method bel ow.
« Install a noise filter that conforms to European Standards on the input side. (Refer to Table 10.3 EMC
Noise Filters).
» Use ashielded line or metal piping for wiring between the Drive and Motor. Make the wiring as short as
possible.

 To suppress harmonics, install a DC reactor in CIMR-G7U20P4, 20P7, 40P4, and 40P7 models. (Refer to
Table 10.4 DC Reactors for Suppressing Harmonics.)

L1L2 L3PE
Remove the paint on the ground side.

\

//l \

Inputs
Drive
Filter
Outputs
ALiLeLs 112130
'-|-|-H:J_t| || =

Wiring length:
40 cm max.

Metallic plate /
[ Z

Remove the paint on the ground side. Wiring length: 20 m max.

Fig 10.6 Installation Method for Filter and Drive (CIMR-G7U20P4 to 2018, 40P4 to 4018)
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L1L2L3 PE

| | | | Remove the paint on the ground side.
© /

Inputs
Drive
Filter
Outputs
I | | | | ! DuiLzws T1TeTId
Wiring length:
40 cm max.
(© lagm [0)

Metallic plate /

Remove the paint on the ground side.

= Wiring length: 20 m max.

Fig 10.7 Installation Method for Filter and Drive (CIMR-G7U2022 to 2110, 4022 to 4300)



Conformance to CE Markings

Table 10.3 EMC Noise Filters

Drive Model Noise Filter (Made by Schaffner)
VBT Number
Class CIMR-G7U Model Number Rated Current (A) Weight (kg) Dimensions
20P4
FS5972-10-07 10 11 141 x 330 x 46
20P7
21P5 FS5972-18-07 18 1.3 141 x 330 x 46
22P2
FS 5972-35-07 35 14 141 x 330 x 46
23P7
25P5
FS 5972-60-07 60 3 206 x 355 x 60
27P5
2011
200- 2015 FS 5972-100-07 100 49 236 x 408 x 80
240V
class 2018
2022 FS 5972-120-35 120 4.3 90 x 366 x 180
2030
FS 5972-180-40 180 6 120x 451 x 170
2037
2045
FS 5972-300-37 300 11 130 x 610 x 240
2055
2075 FS 5972-300-37 360 11 130 x 610 x 240
2090
FS 5972-300-37 450 11 130 x 610 x 240
2110
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Table 10.3 EMC Noise Filters

Drive Model Noise Filter (Made by Schaffner)
Voltage Nuilsar
Class CIMR-G7U Model Number Rated Current (A) Weight (kg) Dimensions
40P4
Under development
40P7
41P5
42P2
43P7 Under development --- - -
44P0
45P5
47P5
Under development --- - -
4011
4015
Under development --- - -
4018
380- 4022
480V Under development
class 4030
4037
4045 Under development
4055
4075 Under development - -
4090
Under development
4110
4132 Under development
4160 Under development
4185 Under development
4220 Under development - -
4300 Under development - -

Table 10.4 DC Reactors for Suppressing Harmonics

Voltage Class Drive Model Number DC Reactor
CIMR-G7U Model Number Manufacturer Ratings Code Number

20P4

200-240V class UZDA-B YASKAWA 54A 8mH X010084
20P7
40P4

380-480 V class UZDA-B YASKAWA 32A28mH X010052
40P7




User Parameters .

User Parameters

Factory settings are given in the following table. These setting are for a200-240 V Class Drive of 0.4 kW
set to factory set control method (open-loop vector control).

Table 10.5 User Parameters

Factory . Factory .
No. Name Setting Setting No. Name Setting Setting
A1-00 Language serection for digital 11 b5-11 |PID reverse output selection 0
operator display
A1-01 |Parameter accesslevel 2 bs-12 | Se/ection of PID fesdback com- |-
mand |oss detection
A1-02 |Control method selection 21 bs-13 | D feedback commandlossdetec-|
tion level
AL-03 |Initialize 0 bs-14 |10 feedback commandlossdetec-| )
tiontime
Al1-04 [Password 0 b5-15 [PID deep function operation Tevel 0.0
A1-05 [Password setting 0 b5-16 [PID deep operation delay time 0.0
A2-01to . Acceleration/deceleration time for
AD-3D User setting parameters - b5-17 PID reference 0.0
b1-01 |Reference selection 1 b6-01 |[Dwel frequency at start 0.0
b1-02 [Operation method selection 1 b6-02 |[Dwdl time at start 0.0
b1-03 [Stopping method selection 0 b6-03 [Dwell frequency at stop 0.0
b1-04 [Prohibition of reverse operation 0 b6-04 [Dwell time at stop 0.0
b1-05 Operation sefection for setting E1- 0 b7-01 |Droop control gain 0.0
09 or less
b1-06 |Read sequenceinput twice 1 b7-02 |[Droop control defay time 0.05
b1-07 Operation selection after switching 0 b8-01 |Energy-saving mode selection 0
to remote mode
Run command selection in pro- . . W
b1-08 gramming modes 0 b8-02 |Energy-saving gain 1.0
i Zero speed Tevel (DC injection ] s fi . 5
b2-01 braking starting frequency) 0.5 b8-03 |Energy-saving filter time constant | 050
b2-02 [DCinjection braking current 50 b8-04 |Energy-saving coefficient *6
b2-03 |DC injection braking timeat start | 0.00 b8-05 ;Oa‘r’:’ter detectionfiltertimecon- [ 5,
b2-04 [DC injection braking time at stop 0.50 b8-06 [Search operation voltage limiter 0
b2-08 lI\J/Ima(g;]netlc flux compensation vol- 0 bo-01 |Zero-servogain 5
b3-01 |Speed search selection 272*3 b9-02 |Zero-servo completion width 10
b3-02 |Speed search operating current 1002 C1-01 |Accelerationtimel 10.0
b3-03 |Speed search deceleration time 20 C1-02 |Decderationtime 1 10.0
b3-05 |Speed search wait time 0.2 C1-03 [Accelerationtime2 10.0
b4-01 |Timer function ON-delay time 0.0 C1-04 [Decdlerationtime?2 10.0
b4-02 [Timer function OFF-delay time 0.0 C1-05 [Accelerationtime3 10.0
b5-01 [PID control mode selection 0 C1-06 |[Decelerationtime3 10.0
b5-02 |Proportional gain (P) 1.00 C1-07 [Accederationtime4 10.0
b5-03 [Integra (1) time 10 C1-08 [Decelerationtime4 10.0
b5-04 [Integral (1) limit 100.0 C1-09 [Emergency stop time 10.0
b5-05 |Derivative (D) time 0.00 C1-10 |Accel/decel time setting unit 1 10
b5-06 [PID limit 100.0 c1-11 qufgfcl;’ece' time switching fre- 0.0 I—
b5-07 |PID offset adjustment 0.0 Co.01 |7 Curve charactenistic time at 0.20
acceleration start
. . S-curve characteristic time at
b5-08 |PID primary delay time constant 0.00 C2-02 acceleration end 0.20
b5-09 E’I D output characteristics selec- 0 C2-03 S-curve gharacterlstlc time at 0.20
tion deceleration start
. S-curve characteristic time at
b5-10 |PID output gain 10 C2-04 deceleration end 0.00




Table 10.5 User Parameters (Continued)

Factory

Factory

No. Name Setting Setting No. Name Setting Setting
C3-01 |Slip compensation gain 1.03 d3-01 |Jump frequency 1 0.0
C3-02 tsi'r;pecompensa'o“ primary delay |, v d3-02 | Jump frequency 2 0.0
C3-03 [Slip compensation Timit 200 d3-03 [Jump frequency 3 0.0
C3-04 Slip compensatlon selection during 0 d3-04 |Jump frequency width 10

regeneration
C3-05 Outpqt voltage limit operation 0 44-01 Frequgncy reference hold function 0

selection selection
C4-01 |Torgue compensation gain 1.00 d4-02 [+ - SpeedTimits 10

. Torque compensation primary k3 i .
C4-02 delay time constant 20 d5-01 |Torque control selection
C4-03 |Forward starting torque 0.0 d5-02 [Torque reference delay time 0
C4-04 |Reverse starting torque 0.0 d5-03 | SpeedTimit selection 1
C4-05 [Starting torque time constant 10 d5-04 | SpeedTimit 0
C5-01 [ASR proportional gain 1 20.00 d5-05 |[SpeedTimit bias 10
C5-02 |ASRintegral (1) time 1 0.500 d5-06 ﬁfne:rd’torq”e control switching 0
C5-03 [ASR proportional gain 2 20.00 de6-01 |Field weakening Tevel 80
C5-04 [ASRintegra (T) time?2 0.500 de-02 |Field frequency 0.0
C5-05 [ASRTimit 50 d6-03 [Fiddforcing function selection 0
C5-06 [ASR primary delay time 0.004 d6-05 [A¢R time constant 1.00
C5-07 |ASR switching frequency 0.0 E1-01 [Input voltage setting 2007
C5-08 [ASRintegrd (I) Timit 400 E1-03 [V/f pattern selection F
C6-02 |Carrier frequency selection 66 E1-04 |Max. output frequency 60.0
200.0

C6-03 |Carrier Frequency Upper Limit 15.0'6 E1-05 |Max. voltage “9 %7
C6-04 |Carrier Frequency Lower Limit 15.0°6 E1-06 |Basefrequency 60.0°2
C6-05 g:.rger Frequency Proportional 00 E1-07 |Mid. output frequency 302

Carrier frequency for open-Toop . i
C6-11 vector control 2 4 E1-08 |Mid. output frequency voltage 15.0
d1-01 |Freguency reference 1 0.00 E1-09 |[Min. output frequency 152
d1-02 |Freguency reference 2 0.00 E1-10 |Min. output frequency voltage 90727
d1-03 |Frequency reference 3 0.00 E1-11 |Mid. output frequency 2 0.0°9
d1-04 |Frequency reference 4 0.00 E1-12 |Mid. output frequency voltage 2 0.0°
d1-05 |Freguency reference 5 0.00 E1-13 |Basevoltage 0.0°10
d1-06 |Freguency reference 6 0.00 E2-01 |Motor rated current 1.90°6
d1-07 |Frequency reference 7 0.00 E2-02 |Motor rated dlip 2906
d1-08 |Frequency reference 8 0.00 E2-03 |Motor no-load current 1.20°°
d1-09 [Frequency reference 9 0.00 E2-04 [Number of motor poles 4
d1-10 |Frequency reference 10 0.00 E2-05 [Motor line-to-line resistance 0.842°6
d1-11 |Frequency reference 11 0.00 E2-06 |Motor lesk inductance 18.2°6
d1-12 [Frequency reference 12 0.00 E2-07 [Motor iron saturation coefficient 1 | 0.50
d1-13 [Frequency reference 13 0.00 E2-08 [Motor iron saturation coefficient2 | 0.75
d1-14 [Frequency reference 14 0.00 E2-09 [Motor mechanica Toss 0.0
d1-15 |Freguency reference 15 0.00 E2-10 :Aa?g: iron foss for torque compen-| -, .
d1-16 |Frequency reference 16 0.00 E2-11 |Motor rated output 0.40°%
d1-17 [Jog frequency reference 6.00 E3-01 [Motor 2 control method selection 2
d2-01 |Frequency reference upper limit 100.0 E3-02 I(\I/I:c,\>Ath>§)max. output frequency 60.0"2
d2-02 |Frequency reference lower limit 0.0 E3-03 |Motor 2 max. voltage (VMAX) 230.0°2
d2-03 |Master speed reference lower limit| 0.0 E3.04 |MoOtor 2max. voltagefrequency | ¢

(FA)




Table 10.5 User Parameters (Continued)

User Parameters

Factory . Factory .
No. Name Setting Setting No. Name Setting Setting
] Motor 2 mid. output frequency 1 D j Analog output signal level for
E3-05 (FB) 3.0 F4-08 channd 2 0
E3-06 \I\//Iotljtt;grezlnzl\? .Ct))utput frequency 1267 F5-01 |Channel 1 output selection 0
E3-07 '(\I/lz(l\)/ltcl)lr\s min. output frequency [ 5 F5-02 |Channel 2 output selection 1
E3-08 \'\/"Ocl’tt;s(\"/‘;\;l"l :\’l‘)ﬂp“t frequency |, 5+7 F5-03 |Channe 3 output selection 2
E4-01 |Motor 2 rated current 19076 F5-04 |Channel 4 output selection 4
E4-02 |Motor 2 rated dip 29076 F5-05 |Channel 5 output selection 6
E4-03 |Motor 2 no-load current 1.2076 F5-06 |Channel 6 output selection 37
E4-04 c“ﬁ‘g;ré)”“mber of poles (number |, F5-07 |Channel 7 output selection OF
E4-05 [Motor 2 line-to-line resistance 0.842°6 F5-08 |Channel 8 output selection OF
E4-06 |Motor 2 leak inductance 18.2°6 F5-09 |DO-08 output mode selection 0
. N Operation selection after commu-
- 6 .
E4-07 |Motor 2 rated capacity 0.40 F6-01 nications error 1
Input Tevel of external fault from
F1-01 PG constant 1024 F6-02 | communications Option Card 0
. . o Stopping method for external fault
F1-02 COuri)ter(a;ng)sel ection a PG open cir 1 F6-03 |from Communications Option 1
Card
Operation selection at overspeed Trace sampling from Communica-
F1-03 (09) ! F6-04 1 tions Option Card 0
. . o Torque referenceftorque limit
F1-04 |Operation selection at deviation F6-06 sdlection from optical option 1
F1-05 [PG rotation H1-01 [Termina S3function selection 24
F1-06 E)Gr)d""s'on fete (PG pulse moni- H1-02 |Terminal S4 function selection 14
FLo7 | medre vae duing accelidecd [ H1-03 |Terminal S5 function selection | 3 (0)'8
F1-08 |Overspeed detection level 115 H1-04 |Termina S6 function selection 4 (3)*8
F1-09 |Overspeed detection delay time 0.0 H1-05 |Terminal S7 function selection 6(4)8
FL-10 | XOSSVe speed deviation detec- [ H1-06 |Terminal S8 functionsdlection | 8(6)
F1-11 tEiéﬁ‘faye fi‘pn?gd deviation detec- | 5 H1-07 |Terminal SO function selection 5
F1-12 [Number of PG gear teeth 1 0 H1-08 |[Termina S10 function selection 32
F1-13 [Number of PG gear teeth 2 0 H1-09 [Terminal S11 function selection 7
F1-14 |PG open-circuit detection time 20 H1-10 |[Termina S12 function selection 15
F2-01 Bl-polar or uni-polar input selec- 0 H2-01 'I_'ermmal M1-M2 function selec- 0
tion tion (contact)
F3-01 |Digital input option 0 Ho-0z | erminal M3 M4 function sefec- |
tion (open collector)
F4-01 |Channel 1 monitor selection 2 Ho-03 | rermind MS-MB function selec- |,
tion (open collector)
F4-02 |Channel 1 gain 1.00 Ho-04 | 1erMinal P function sefection 6
(open-collector)
F4-03 |Channel 2 monitor selection 3 H2-05 Terminal P4 function sefection 5
(open-collector)
F4-04 |Channel 2 gain 0.50 H3-01 i‘%”a' level sefection (terminal 0
F4-05 [Channel 1 output monitor bias 0.0 H3-02 [Gain (termina AI) 0
F4-06 [Channel 2 output monitor bias 0.0 H3-03 [Bias (termina Al) 100.0
Andog output signd Tevel for Signal Tevel selection (termind
F4-07 channd 1 0 H3-04 A3) 0
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Table 10.5 User Parameters (Continued)

Factory

Factory

No. Name Setting Setting No. Name Setting Setting
H3-05 r'\]" al”f;)””d'on analog input (termi- -, L2-04 |Voltage recovery time 0.3
H3-06 |Gain (terminal A3) 100.0 L2-05 |Undervoltage detection level 19077
H3-07 |Bias (termina A3) 0.0 L2-06 |KEB decdlerationtime 0.0

Multi-function analog input termi- . 11
H3-08 nal A2 function salection 2 L2-07 |Momentary recovery time 0
i Multi-function analog input termi- i Freguency reduction gain at KEB
H3-09 nal A2 signal level selection 0 L.2-08 start 100
H3-10 |Gain (termina A2) 100.0 L3-01 aStCi'é prevention sefection during 1
H3-11 [Bias(termina A2) 0.0 L3-02 [Stel prevention Tevel during accel 150
H3-12 [Anaog input filter time constant 0.03 L3-03 [Stal prevention limit during accel 50
H4-01 |Monitor selection (terminal FM) 2 L3-04 dgei';pre"e”“c’” selection during 1
H4-02 |Gain (terminal FM) 1.00 L3-05 iz'r'“ﬂ;a’e”t'on selection during 1
H4-03 |Bias (terminal FM) 0.0 L3-06 fitf]]g'] preventionfevel during run- |
H4-04 |[Monitor selection (terminal AM) 3 L4-01 |Speed agreement detection Tevel 0.0
H4-05 [Gain (terminal AM) 0.50 L4-02 | Speed agreement detection width 20
H4-06 |Bias (terminal AM) 0.0 L4-03 ff}e)ed agreement detectionfevel |,
H4-07 ﬁ;?l og output 1 signa Tevel selec- 0 L4-04 (Sf/e)ed agreement detection width 20
H4-08 Anal og output 2 signd Tevel selec- 0 L4-05 Opergtlon when frequency refer- 0
tion enceismissing
H5-01 [Station address 1F L5-01 [Number of auto restart attempts 0
H5-02 |Communication speed selection 3 L5-02 [Auto restart operation selection 0
H5-03 [Communication parity selection 0 L6-01 [Torque detection selection 1 0
H5-04 Stqppl ng method after communi- 3 L6-02 |Torque detection level 1 150
cation error
H5-05 |Communication error detection 1 L6-03 |Torque detection time 1 0.1
selection
H5-06 |Send wait time 5 L6-04 [Torque detection selection 2 0
H5-07 |RTS control ON/OFF 1 L6-05 [Torque detection Teve 2 150
H6-01 [Pulsetraininput function selection 0 L6-06 [Torque detectiontime 2 01
H6-02 [Pulsetraininput scaling 1440 L7-01 [Forward drive torque limit 200
H6-03 [Pulsetraininput gain 100.0 L7-02 |Reversedrivetorquelimit 200
H6-04 [Pulsetraininput bias 0.0 L7-03 |Forward regenerative torque limit 200
H6-05 [Pulsetraininput filter time 0.10 L7-04 [Reverseregenerative torque limit 200
H6-06 |Pulse train monitor selection 2 L8-01 Prqtect selection for internal DB 0
resistor (Type ERF)
H6-07 |Pulse train monitor scaling 1440 L8-02 [Overhesat pre-alarm Tevel 95
L1-01 |Motor protection selection 1 L8-03 Operation selfection after overheat 3
pre-aarm
L1-02 |Motor protection time constant 1.0 L8-05 Lr:)p;]ut Open-phase protection selec- [,
L1-03 Alarm operano_n selection during 3 L8-07 Outpu_t open-phase protection 0
motor overheating selection
L1-04 {\illo(?]tor overheating operation selec- 1 L8-09 |Ground protection selection 1
L1-05 (l;/(l)?]tsc;;rt]?nperature nputfilter time 0.20 L8-10 |Cooling fan control selection 0
L2-01 [Momentary power oss detection 0 L8-11 [Cooling fan control delay time 60
L2-02 {\i"rggqe”tary power fossridethru [ .6 L8-12 |Ambient temperature 45
L2:03 |Min. baseblock time 05 Lg-15 |OL2 characterisiics selection & 1
low speeds




User Parameters

Table 10.5 User Parameters (Continued)

10.E1-13 will have the same value as E1-05 after autotuning.
11.1f the set value is 0, acceleration will be to the speeds for the acceleration times (C1-01 to C1-08)
12.The setting range is 10% to 200% of the Drive rated output. (The value given isfor a200-240 V Class Drive for 0.4 kW.)

Factory . Factory .
No. Name Setting Setting No. Name Setting Setting
L8-18 |Soft CLA sdlection 1 02-01 Igb?gAL/ REMOTE key enableldis-[
n1-01 I—_|unt|ng-prevent|on function selec- 1 02-02 ST O_P key duri ng control circuit
tion terminal operation
n1-02 [Hunting-prevention gain 1.00 02-03 |User parameter initia value 0
n2-01 Speed fee_dback detection control 1.00 02-04 |KVA sdlection 0’6
(AFR) gain
i Speed feedback detection control i Frequency reference setting
n2-02 (AFR) time constant %0 0205 method selection 0
i Speed feedback detection control i Operation selection when digital
n2-03 (AFR) time constant 2 750 02-06 operator is disconnected 0
n3-01 High-si p.brakl ng deceleration fre- 5 02-07 |Cumulative operation time setting 0
quency width
n3-02 |High-dlip braking current limit 150 02-08 ;:(l:rr]nul ative operation time selec- 0
n3-03 [High-dip braking stop dwell time 1.0 02-10 [Fan operation time setting 0
n3-04 |High-slip braking OL time 40 02-12 Egﬁlt traceffault history clear func- |
n4-07 |Integral time of speed estimator 0.100 03-01 [Copy function selection 0
n4-08 g:’pom ondl gain of speed estimar |5 03-02 |Read permitted selection 0
nd-17 |Torque adjustment gain 0.8 T1-00 |[Motor 1/2 selection 1
n4-18 |Feeder resistance adjustment gain | 1.00 T1-01 [Autotuning mode selection 0
n5-01 |Feed forward control selection 0 T1-02 [Motor output power 0.40
n5-02 |Motor acceleration time 0.178 T1-03 |Motor rated voltage 200.0°7
n5-03 |Feed forward proportional gain 1.0 T1-04 |Motor rated current 1.90°®
01-01 [Monitor selection 6 T1-05 [Motor base frequency 60.00
01-02 [Monitor selection after power up 1 T1-06 |[Number of motor poles 4
01-03 |Teduency unitsof referenceset- |- T1-07 |Motor base speed 1750
ting and monitor
Setting unit for frequency parame- PG pulses per revolution for teach-
0104 tersrelated to V/f characteristics 0 T1-08 ing 600
01-05 [LCD brightness adjustment 3
* 1. Notinitialized. (Japanese standard specifications: A1-01 = 1, A1-02 = 2)
* 2. Thefactory setting will change if the control method is changed. The factory settings given above are for V/f without PG control.
* 3. Factory setting depends on the control method (A 1-02).
* 4. For VIf with PG control: 1.0
* 5. For Drives with a capacity of 55 kW or more: 2.00
* 6. Setting range and initial setting depend on Drive capacity.
* 7. Setting for 200-240 V class Drives. For 380-480 V class Drives, double the value.
* 8. Factory setting in the parenthesesiis for 3-wire sequence.
* 9. The contentsisignored if the setting is 0.0.
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Sy m bOl S control fault, 7-5

control method, 4-8

control method selection error, 7-13
control power fault, 7-3

Numer | CS cooling fin overheating, 7-3

CPF00 CPF, 7-7

CPFO1 CPFO1, 7-7

CPU internal A/D converter error, 7-8
CPU-ASIC mutual diagnosis fault, 7-8
A crimp terminals, 2-5, 2-40

+/- speed, 6-75

2-wire sequence, 6-7
3-wire sequence, 6-8

AC reactor, 2-17
acceleration and deceleration times, 6-15 D
advanced programming mode, 3-5, 3-10
ASIC internal RAM fault, 7-8

ASIC version fault, 7-8

auto restart, 6-66

autotuning, 4-9

daily inspection, 8-2

DC link choke, 2-17

detecting motor overspeed, 6-155

detecting motor torque, 6-45

detecting PG open circuit, 6-155

DEV Speed Deviation, 7-10

digital operator, 3-2

B digital operator communications error 1, 7-7

autotuning mode, 3-5, 3-14

o digital operator communications error 2, 7-7
baseblock circuit error, 7-7

braking resistor, 2-21
braking resistor unit, 2-21
BUS Option Com Err, 7-7, 7-12

digital operator connection fault, 7-7
digital output cards, 6-156

drive mode, 3-5, 3-7

dwell function, 6-19

C E
CALL ComCadll, 7-12
CE Memobus Com Err, 7-12
CE Memobus Com Err, 7-7
CF out of control, 7-5
circuit breaker, 2-16
common specifications, 9-4

EEPROM error, 7-7

EEPROM write error, 7-14

EF Externa Fault, 7-9

EFO Opt External Flt, 7-6, 7-10
emergency stop, 6-14

enclosed wall-mounted type, 1-8
ERR EEPROM R/W Err, 7-14
excessive speed deviation, 7-5, 7-10

communications on standby, 7-12

communications option card A/D converter error, 7-8

communications option card DPRAM error, 7-8 external fault function, 6-78
communications option card model code error, 7-8

communications option card self diagnostic error, 7-8

parameter selection error, 7-13

parameter setting error, 7-14

parameter setting range error, 7-13

control circuit terminals, 2-22

Index-1
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F M

FBL Feedback Loss, 7-6, 7-11 magnetic contactor, 2-17
FJOG, 6-77 main circuit overvoltage, 7-2
forward/reverse run commands input together, 7-9 main circuit undervoltage, 7-3, 7-9
frequency reference, 6-2, 6-25 main circuit voltage fault, 7-3
fuse blown, 7-2 maintenance and inspection, 8-1
MODBUS/Memobus communications, 6-84
G MODBUS/Memobus communications error, 7-7, 7-12
modes, 3-5
ground fault, 7-2 motor parameters, 6-108
ground fault interrupter, 2-15 motor overheating, 7-9
ground wiring, 2-20 motor overheating alarm, 7-3
motor overheating fault, 7-4
H motor overload, 7-4
motor protection operation time, 6-53
high-slip braking OL, 7-4 mounting dimensions, 1-7
hunting-prevention function, 6-37 multi-function analog input, 6-43

multi-function anal og input selection error, 7-13
I multi-function input selection error, 7-13

multi-step speed operation, 6-5
incorrect drive capacity setting, 7-13

inductive noise, 2-19

inrush prevention circuit fault, 7-3 N

installation site, 1-10 noise filter, 2-17

installed braking resistor overheating, 7-4 no-load operation, 4-14

internal braking transistor fault, 7-4 number of gear teeth between PG and motor, 6-154
drive input voltage, 6-113 number of PG pulses, 6-153

drive overload, 7-4
drive' s cooling fan stopped, 7-3

O

J OH Heatsink Overtemp, 7-9
OH2 Over Heat 2, 7-9
jump frequency function, 6-27 OH3 Motor Overheat 1, 7-9
OL3 Overtorque Det 1, 7-10
L OL4 Overtorque Det 2, 7-10
OPEO1 kVA Selection, 7-13
limiting motor rotation direction, 6-56 OPE11 Carr Freg/On-Delay, 7-14
loaded operation, 4-15 OPEO2 Limit, 7-13

OPEQO3 Terminal, 7-13

OPEQ5 Sequence Select, 7-13
OPEO06 PG Opt Missing, 7-13
OPEQ7 Analog Selection, 7-13
OPEOS, 7-13

Index-2
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OPEO09, 7-13

OPE10 V/f Ptrn Setting, 7-14
open chassistype, 1-4

open-loop vector control, 4-9
operation errors, 7-13

OPR Oper Disconnect, 7-7
option card communications error, 7-12
option card connection error, 7-8
option card selection error, 7-13
option communications error, 7-7
OS Overspeed Det, 7-10

output open-phase, 7-3

OV DC Bus Overvolt, 7-9
overcurrent, 7-2

overspeed, 7-5, 7-10

overtorque 2, 7-10

overtorque detected 1, 7-4
overtorque detected 2, 7-4

P

password, 4-16, 6-149

periodic inspection, 8-2

periodic maintenance of parts, 8-3

PG (encoder) pulses, 2-41

PG disconnection, 7-10

PG disconnection detected, 7-5

PG pulse monitor output dividing ratio, 6-155
PG rotation direction, 6-153

PG speed control card, 6-153

PG speed control cards, 2-33

PGO PG Open, 7-10

PID control, 6-98

PID control selection error, 7-13

PID feedback reference lost, 7-6, 7-11
power ON, 4-3

Q

quick programming mode, 3-5, 3-9

Index-3

R

radio interference, 2-20
rated current, 6-52
RJOG, 6-77

run command, 6-7

S

S-curve characteristics, 6-18

dlip compensation function, 6-32

speed control with PG, 6-151

stabilizing speed, 6-38

stall prevention function, 6-20, 6-22, 6-45
standard connection diagrams, 2-15
standard drive specifications, 9-2
stopping methods, 6-9

straight solderless terminals, 2-40

surge absorber, 2-17

switching monitors when the power supply is ON, 6-141

T

terminal block, 2-4

thermal overload relay, 2-19
tightening torque, 2-40
timer function, 6-97

torque compensation, 6-35
torque limit function, 6-42
trial operation, 4-1
troubleshooting, 7-1, 7-18

U

UL 3 Undertorg Det 1, 7-10

UL4 Undertorg Det 2, 7-10
undertorque 1, 7-10

undertorque 2, 7-10

undertorque detected 1, 7-5
undertorque detected 2, 7-5

user parameter access levels, 4-16
UV DC Bus Undervolt, 7-9



V

V/f control, 4-8

V/f control with PG, 4-8
V/f pattern, 6-111, 6-113
verify mode, 3-5, 3-13

W

watchdog timer fault, 7-8
wire size, 2-22
wiring, 2-1, 2-36



Drives Technical Support in USA and Canada

Technical Support for Drives and Drivesis available by phone as follows:
Normal:  Monday through Friday during the hours of 8 am. to 5:00 p.m. C.S.T.
Emergency: After normal hours, 7 days aweek including weekends and holidays

To contact Drives Technical Support, please call 1-800-YASKAWA (927-5292).
From the menu, dia 2 for Drive and Drive Products, then 5 for Technical Support.

Drives Technical Support can a so be reached by e-mail at DriveSupport@yaskawa.com.
Support information, such as technical manuals, FAQs, instruction sheets and software downloads are available at
our website, www.drives.com.

When calling for technical support, please have the following materials available;

e The appropriate Technical Manual in hand because the support associate may refer to this
eComplete nameplate information from the drive and the motor.

(Confirm that Drive Nameplate Output amps is greater than Motor Nameplate amps)

oA list with your parameter settings

oA sketch of the electrical power train, from AC line to motor, including filters and disconnects

Field Service, Start Up Assistance, Factory Repair, Replacement Parts, and Other Support
Contact Drives Technical Support for help with any of these needs.

Technical Training

Training is conducted at Yaskawa training centers, at customer sites, and viathe internet.
For information, visit www.drives.com or call 1-800-YASKAWA (927-5292).

From the phone menu, dial 2 for Drive and Drive Products, then 4 for Product Training.

Support in Other Countries

Yaskawa is amulti-national company with offices and service representation around the world.
To obtain support, always contact the local distributor first for guidance and assistance.
Contact the closest Yaskawa office listed for further assistance.



G7 Drive

% YASKAWA

YASKAWA ELECTRIC AMERICA, INC.

Drives Division

16555 W. Ryerson Rd., New Berlin, Wi 53151, U.S.A.

Phone: (800) YASKAWA (800-927-5292) Fax: (262) 782-3418
Internet: http:/fwww.drives.com

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters

2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone: (800) YASKAWA (800-927-5292) Fax: (847) 887-7310
Internet: http:/fwww.yaskawa.com

MOTOMAN INC.

805 Liberty Lane, West Carroliton, OH 45449, U.S.A.
Phone: (937) 847-6200 Fax: (937) 847-6277
Internet: http://www.motoman.com

YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-0022, Japan
Phone: 81-3-5402-4511 Fax: 81-3-5402-4580

Internet: http:/fwww.yaskawa.co.jp

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.

Avenida Fagundes Filho, 620 Bairro Saude Sao Paolo-SP, Brasil CEP: 04304-000
Phone: 55-11-5071-2552  Fax: 55-11-5581-8795

Internet: http:/fwww.yaskawa.com.br

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone: 49-6196-569-300 Fax: 49-6196-888-301

MOTOMAN ROBOTICS AB
Box 504 S38525, Torsas, Sweden
Phone: 46-486-48800 Fax: 46-486-41410

MOTOMAN ROBOTEC GmbH
Kammerfeldstrabe 1, 85391 Allershausen, Germany
Phone: 49-8166-900 Fax: 49-8166-9039

YASKAWA ELECTRIC UK LTD.

1 Hunt Hill Orchardton Woods Cumbernauld, G68 9LF, Scotland, United Kingdom
Phone: 44-12-3673-5000 Fax: 44-12-3645-8182

Document Number: TM.G7.01 09/01/2004 Rev: 04-09

YASKAWA ELECTRIC KOREA CORPORATION
Paik Nam Bldg. 901 188-3, 1-Ga Euljiro, Joong-Gu, Seoul, Korea
Phone: 82-2-776-7844 Fax: 82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
Head Office: 151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone: 65-282-3003 Fax: 65-289-3003

TAIPEI OFFICE (AND YATEC ENGINEERING CORPORATION)
10F 146 Sung Chiang Road, Taipei, Taiwan
Phone: 886-2-2563-0010 Fax: 886-2-2567-4677

YASKAWA JASON (HK) COMPANY LIMITED
Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone: 852-2803-2385 Fax: 852-2547-5773

BEIJING OFFICE

Room No. 301 Office Building of Beijing International Club,
21 Jianguomanwai Avenue, Beijing 100020, China

Phone: 86-10-6532-1850 Fax: 86-10-6532-1851

SHANGHAI OFFICE
27 Hui He Road Shanghai 200437 China
Phone: 86-21-6553-6600 Fax: 86-21-6531-4242

SHANGHAI YASKAWA-TONJIM & E CO., LTD.
27 Hui He Road Shanghai 200437 China
Phone: 86-21-6533-2828 Fax: 86-21-6553-6677

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beijing 100083 China
Phone: 86-10-6232-9943 Fax: 86-10-6234-5002

SHOUGANG MOTOMAN ROBOT CO., LTD.

7, Yongchang-North Street, Beijing Economic & Technological Development Area,
Beijing 100076 China

Phone: 86-10-6788-0551 Fax: 86-10-6788-2878

YEA, TAICHUNG OFFICE IN TAIWAIN
B1, 6F, No.51, Section 2, Kung-Yi Road, Taichung City, Taiwan, R.O.C.
Phone: 886-4-2320-2227 Fax:886-4-2320-2239

Data subject to change without notice. Yaskawa Electric America, Inc.
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