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Warnings and Cautions

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

A WARNING

YASKAWA manufactures component parts that can be used in a wide variety of industrial applications. The selection and
application of YASKAWA products remain the responsibility of the equipment designer or end user. YASKAWA accepts no
responsibility for the way its products are incorporated into the final system design. Under no circumstances should any
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, IS OFFERED.
YASKAWA assumes no liability for any personal injury, property damage, losses, or claims arising from misapplication of its
products.

A WARNING

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

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

A WARNING

e 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 all personnel from the Drive, motor, and
machine area before applying power. Secure covers, couplings, shaft keys, and machine loads before energizing the
Drive.

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

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

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

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

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

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

The 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

/\ 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 in injury.

« 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
Warning ——
information
position

lllustration shows the CIMR-G7U20P4 lllustration shows the CIMR-G7U2018

Warning Information
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A Risk of electric shock.

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

after disconnecting power supply.

ZXAVERﬂSSEMENT

A Risque de décharge électrique.

eLire le manuel avant I' installation.

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

The following registered trademarks are used in this manual.

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

» LONworks is a registered trademark of the Echelon.

* MODBUS is a registered trademark of the MODBUS.org.
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Handling Drives

This chapter describes the checks required upon receiving or installing an Drive.
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Removing and Attaching the Terminal Cover ............ 1-12
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and Front COVEr ... 1-14
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arispeed G7 Introduction

@ Varispeed G7 Models

The Varispeed-G7 Series of Drives included two Drives in two voltage classes: 200-240V and 380-480V. Maximum motor
capacities vary from 20P4 to 2110 and 40P4 to 4300 (42 models).

Table 1.1 Varispeed G7 Models

Maximum Varispeed G7 . Speciﬁcati9ns .
Voltage Motor (Always specify thrO}lgh the protective structure when ordering.)
Class Sty Outpl}t . Open Chassis Enclosed Wall-mounted
kW Capacity Basic Model Number (IEC IP00) (IEC IP20, NEMA 1)
kVA CIMR-G7O0000OOO CIMR-G7O0000OOO
0.4 1.2 CIMR-G7U20P4 20P410
0.75 23 CIMR-G7U20P7 20p710
1.5 3.0 CIMR-G7U21P5 21p510
22 4.6 CIMR-G7U22P2 22p210
37 6.9 CIMR-G7U23P7 Remove the top and bottom 23p710
covers from the Enclosed
5.5 10 CIMR-G7U25P5 Wall-mounted model. 25pP510
7.5 13 CIMR-G7U27P5 27P510
11 19 CIMR-G7U2011 20110
200-240V 15 25 CIMR-G7U2015 201510
class 18.5 30 CIMR-G7U2018 201810
22 37 CIMR-G7U2022 - 202200
30 50 CIMR-G7U2030 203000 -
37 61 CIMR-G7U2037 203700 -
45 70 CIMR-G7U2045 204500 -
55 85 CIMR-G7U2055 205500 -
75 110 CIMR-G7U2075 207500 -
90 140 CIMR-G7U2090 209000 -
110 160 CIMR-G7U2110 211000 -
0.4 1.4 CIMR-G7U40P4 40r410
0.75 2.6 CIMR-G7U40P7 4opr710
1.5 3.7 CIMR-G7U41P5 41p510
22 4.7 CIMR-G7U42P2 42p210
37 6.9 CIMR-G7U43P7 Remove the top and bottom 43P710
4.0 8.4 CIMR-G7U44P0 covers from the Enclosed 44p010
5.5 11 CIMR-G7U45P5 Wall-mount model. 45P5100
7.5 16 CIMR-G7U47P5 47P510
11 21 CIMR-G7U4011 401110
15 26 CIMR-G7U4015 401510
18.5 32 CIMR-G7U4018 401810
380-430V 22 40 CIMR-G7U4022 - 402210
class 30 50 CIMR-G7U4030 - 403010
37 61 CIMR-G7U4037 - 403710
45 74 CIMR-G7U4045 - 404510
55 98 CIMR-G7U4055 405500 -
75 130 CIMR-G7U4075 407500 -
90 150 CIMR-G7U4090 409000 -
110 180 CIMR-G7U4110 4110000 -
132 210 CIMR-G7U4132 413200 -
160 230 CIMR-G7U4160 416000 -
185 280 CIMR-G7U4185 418500 -
220 340 CIMR-G7U4220 422000 -
300 460 CIMR-G7U4300 430000 -




Confirmations upon Delivery .

Confirmations upon Delivery

& Checks

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

Table 1.2 Checks
ltem Method

Has the correct model of Drive been

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

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

. . 0
Is the Drive damaged in any way? other damage resulting from shipping.

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

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

€ Nameplate Information

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

B Example Nameplate

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

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

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

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

Serial number — | SER NO. : PRG:

. 1P20 YASKAWA ELECTRIG CORPORATION mADE IN JaPAN )

Fig 1.1 Nameplate




EDrive Model Numbers

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

AC Drive

CIMR - G7 U 2 0P4
- 1

G7 Family Q

No.

Spec

S

UL Specification

No. Voltage
2 3-phase, 208-240Vac
4 3-phase, 480Vac

mDrive Specifications

Fig 1.2 Drive Model Numbers

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

=N
o
~
[N

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

“P” indicates the decimal point

No.

Enclosure Type

Open chassis (IEC IP00)

NEMA Type 1 (IEC IP20)

Fig 1.3 Drive Specifications

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

Drive is mounted in a control panel.

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

in the USA.

Top protective cover must be installed to conform with IEC 1P20 and NEMA 1 Type 1 requirements. Refer to
Fig. 1.4 for details.



Confirmations upon Delivery

€ Component Names

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

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

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

Front cover Mounting hole

™~

Digital Operator __| Diecast case

T~ Nameplate

4

Terminal cover __|

Bottom protective cover

Fig 1.4 Drive Appearance

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

jeiCieici0n 0ol olcClN | | mw——

ENEANI e hel]

i s N ammeg [ [ Charge indicator

I n

= Ground terminal
[g) T

Fig 1.5 Terminal Arrangement




B Models CIMR-G7U2018 thru 2110 and 4018 thru 4300
The external appearance and component names of the Drive are shown in Fig /.6. The Drive with the terminal

cover removed is shown in Fig 1.7.

Mounting holes

Drive cover
Cooling fan
Front cover

Digital Operator —

| Nameplate

Terminal cover —

Fig 1.6 Drive Appearance

Charge indicator

Control circuit

i CAUTION R
te rm Inals n: ﬁgﬂiid(mm%(<ﬁe“ WEONTE

SURBMZRAMSOEDZ  Mb.4.0-5 Oon
) ME:4.0

I[®1]

[ RI/L

| [ShL2
g AL [E1z

e T & ﬂ

Ground terminal C T@

Fig 1.7 Terminal Arrangement



Exterior and Mounting Dimensions .

Exterior and Mounting Dimensions

€ Open Chassis Drives (IP00)

Exterior diagrams of the Open Chassis Drives are shown below.

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

Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

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

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

Exterior diagrams of the Enclosed Wall-mounted Drives (NEMA1 Type 1) are shown below.

e

t1

W1 4-d

T

|

1_

O f = ]

I 0

B 00000 [)
C 7 D) N [
| ! |

N [s2} <t
W I T D1
3 D

Models CIMR-G7U20P4 thru 2015 and 40P4 thru 4015

4-d

H1

HO
H

@_

)

&

=

N N/
— ) N————ad
w1 EE D1
o & g (s D
Front View Side View

Bottom View

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
(W)
Model
Voltage | ~ 1R Open Chassis (IP00) Enclosed Wall-mounted (NEMA Type 1) Cooling
Class Total | Method
G7U Approx Approx|MoUNt| Extemall intemal
W | H|[D|[W|Hl|H2|DI|t W | H|[D|W|HO|HI|[H2|H3|D1| t1 ing Heat
Mass Mass Holes*
20P4 21 | 36 | 57
20P7 157 39 3 157 39 3 43 | 42 | 85 |Natural
21P5 | 140 | 280 126 | 266 | 7 5 140 | 280 126 | 280 | 266 | 7 | 5 Ms [ 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 L1200 [ 300|197 | 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 | 2.3 | 11 | 240 |—— 207 | 216 | 350 | 335 L 178 [ 23| 11 | M6
200-240v| 2015 o5 380 N ED 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 i L1380 [ 809 |—1 250 | 600 | 575 209 |—| —
2037 330 63 328 68 1080 | 434 [ 1514
12,5 32 12,5 — 32 L—{Mio
2045 86 94 1291 510 [ 1801
450 | 725 | 350 | 325 | 700 130 L1453 [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 |65.5 7 | 200 (300|197 | 186 | 300 | 285 | 8 65.5 6
47P5 197 | 107 | 304
4011 246 | 116 | 362
240 | 350 | 207 | 216 | 335 78 10 | 240 | 350 | 207 | 216 | 350 | 335 78 10
4015 311 | 135 | 446
4018 23 23 M6 | 354 | 174 | 528
275 | 450 | 258 | 220 | 435 100 26 | 279 | 535 | 258 | 220 | 450 | 435 100 29
380-480V| 4022 7.5 7.5 516 | 210 | 726 | Fan
— L — -
(3-phase) [ 4030 635 20 633 | 246 | 879
4037 | 325 | 550 | 283 | 260 | 535 105 37 | 329 285 | 260 | 550 | 535 105 737 | 285 [ 1022
4045 715 165 40 929 [ 340 1269
4055 90 98 1239 488 | 1727
450 | 725 | 348 | 325 | 700 | 12.5 32 L1453 [1027] 348 | 325 | 725 | 700 | 12.5 | 302 32 L—{Mio
4075 91 99 1554 597 [ 2151
130 130
4090 109 127 1928 762 [2690
500 | 850 | 358 | 370 | 820 | 15 L1504 [1243 358 | 370 | 850 | 820 | 15 | 393 ——
4110 127 137 2299 928 {3227
45 45 | —1MI12
4132 165 175 261211053717
575 | 916 | 378 | 445 | 855 | 45.8 | 140 L1579 [1324| 378 | 445 | 916 | 855 | 45.8 | 408 | 140 I
4160 175 185 3614 [ 1501 [ 5115
4185
4220 See Table 1.4
4300
* Same for Open Chassis and Enclosed Wall-mounted Drives
Table 1.4 480Vac (185 to 300 kW) Drive Dimensions (mm) and Masses (kg)
Dimensions (mm) Heat Generation (W)
Voltage Model Open Chassis (IP00) Enclosed Wall-mounted (NEMA Type1) Cooling
Class CIMR- Approx Approx| MoUNt| Extemal| Intemal Total | Method
GU |w | H | D |wi|w2|w3|H1|H2| D1 |t1 W|H|{D|W1|w2|w3|Ht|H2|D1|t1 [P “ing Heat
Mass Mass "
Holes
180, 4185 260 4436 | 1995 | 6431
- 710 | 1305 | 413 | 540 | 240 [ 270 [ 1270 | 15 | 125.5| 4.5
480V | 4220 280 MI12 [ 5329 [ 2205 | 7534 | Fan
(-phase) 72360916 [ 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 conditions in 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 Type 1 14°F to 104°F (-10 to +40 °C) 95% RH or less (no condensation)
Open chassis 14°F to 113°F (-10 to +45°C) 95% RH or less (no condensation)

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

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

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

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

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

« In a location free from harmful gases and liquids.

* In a location free from excessive vibration.

* In a location free from chlorides

* In a location away from direct sunlight.

€ Controlling the Ambient Temperature

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

@ Protecting the Drive from Foreign Matter

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

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

1-10



Installation Orientation and Space .

Installation Orientation and Space

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

7% . V20770777

1.97in * (S0mm) minimum 4.72in (120mm) minimum é

Air

& B loe~—

=

| I— 1
|0 —
| -
Vi i AN S~ CE=—N
f_l‘_ (%g?gmm) minimum _’I_%jég!gmm) minimum 4.75in (120mm) minimum é /
1.97in (50mm) minimum Air Z
000007 I /////
Horizontal Clearance Vertical Clearance

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

Fig 1.8 Drive Installation Orientation and Space

1
-~ 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

IMPORTANT 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, press in 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)

1-12



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 press in on the bottom of the terminal cover until it clicks into place.

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

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

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

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

The removal and attachment procedures are given below.

ERemoving the Digital Operator

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

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

1-14



Removing/Attaching the Digital Operator and Front Cover

ERemoving the Front Cover

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

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

EMounting the Front Cover

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

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

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




EMounting the Digital Operator

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

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

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

Fig 1.13 Mounting the Digital Operator

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

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.

1-16



Removing/Attaching the Digital Operator and Front Cover .

€ Models CIMR-G7U2018 thru 2110 and 4018 thru 4300

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

ERemoving the Digital Operator

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

ERemoving the Front Cover

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

card and move in the direction of arrow 2.

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

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

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

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

mAttaching the Digital Operator

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

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

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

Connection Diagram ..o 2-2
Terminal Block Configuration ...............cccccoeeeiviiiiiinnnn, 2-4
Wiring Main Circuit Terminals ... 2-5
Wiring Control Circuit Terminals .............cccccoevvvvinnnns 2-22

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



Connection Diagram

3-Phase
Power Supply
50/60Hz

Digital Inputs
24VDC, 8mA

Multi-function
Digital Inputs
24VDC, 8mA

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

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

DC Link Choke
Standard:
CIMR-G7U2018 to 2110

CIMR-G7U4018 to 4300 external DC link

Remove if adding

*
on CIMR-G7U2018 - 2110 and CIMR-G7U4018 - 4300.

- 2110 and CIMR-G7U4018 - 4300.

2015 and CIMR-G7U40P4- 4015.

12 Pulse Input Terminals R1/L11, S1/L21, T1/L31 are standard
#¢ External Braking Terminal (+) 3 is standard on CIMR-G7U2018

+¢¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -

U X choke
Branch circuit Shorting Bar Standard:
protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
i ® ®»2 ®» (O 81 B2
MCCB (X ‘o0 ‘e Motor
N
L1 — H H O RIL1 umt ©)
L2 — \ ’ \ ’ O siL2 VT2
3 — H O TL3 G 7 WiT3
/ © RIL11¢ @ ©
Remove jumpers if '-'
using 12 pulse input © siL21+
© TiL31e
N < @ MA
L o
N MB Digital Output 1
Foward Run/Stop } } S1 ®) Fault Contact
{ Reverse Run/Stop i s2 . 250VAC, 30VDC, 1A
¢ External Fault I S3 (H1-01) M1 1
¢ Fault Reset ] S4 (H1-02) (H2-01) mz | During Run
P! Multi-Step Reference1 } } S5 (H1-03) a3
Multi-Step Reference2 |1 S6 (H1-04) ) Multi-function
Jog Reference I (H2-02) M4 Zero Speed Digital Outputs 2-4
* 9 { | S7 (H1-05) o) 250VAC, 30VDC, 1A
¢ Baseblock [ S8 (H1-06) M5 o)
p Multi-Step Reference3 i S9 (H1-07) (H2-03) M6 Frequency Agree 1
Multi-Step Reference4 %
g ull-slep Refe {} S10 (H1-08) P3
Accel / Decel Time 1 ¢
i S11 (H1-09) (H2-04) Inverter Ready
¢ Fast-Stop N.O. | S12 (H1-10) O _Multi-function
P4 Digital Outputs 5-6
SN O 48VDC, 50mA
.. s (H2-05) Minor Fault - Alarm
) SP +24VDC
E(G
X (G)
Q} +V +15VDC +/-10%, 20mA
20 E@©)
Q -V -15VDC +/-10%, 20mA
2k(2[]< A1 0to +/-10VDC, 20 kQ*
External (H4-01) FM Output Frequency
';r:f‘l‘r’j:gg A2 410 20mA, 250Q* ($1-2 ON)F
[0 to +/-10VDC, 20kQ **] (S1-2 OFF)1 H4-04) AM Output C: t
Multi-function Analog Input 1 (H3-09) ( ) utput Gurren
A3 0to +/-10VDC, 20k Q*
Multi-function Analog Input 2 (H3-05) (H6-06) MP Output Frequency
—————— @ RP 0 to 32kHz, 5 to 12VDC, 3kQ ***
Multi-function Pulse Input (H6-01)
AC AC
/
%
Terminating
Resistor Jumper CN15 ¥
—~ R+ 110 Q
Modbus RTU I R- s1-1#  See Page 2-25 for details.
Communications
RS-485/422 S+ DIP Switch 81I
19.2 Kbps
P S- " $1-1 * +/-11 Bit Resolution, 0.2% Accuracy
(Eop s1-2 **10 Bit Resolution, 0.2% Accuracy
IG 0FF<;::> ON *** +/-1% Accuracy

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

Multi-function
Analog Output 1 - 2i
0 to +/-10VDC, 2mA
4-20mA, 500 Q
+/-9 Bit Resolution
+/- 8% Accuracy

Multi-function
Pulse Output
0to32kHz
9VDC @ 3k
+/-1% Accuracy



Connection Diagram

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

[sn][sc[sp[Aat][Aaz]+v]Aac] v]as]MP]AC] RP] [m5] M6 ] MA] MB] MC
[E@ ] [s1]s2[s3[sa][ss5]s6]|s7r]ss]|FM]AC] AM] IG | M3 [ M4 [ M1

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

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

i/*w’*
—n|
(MEMEMAME -

MaM4MTIINE EG

MMM

Control circuit terminals

20000 B
&) lcoooooco00000 ZZZZZT J
N YN
Main circuit terminals

! N
IR CEAENEAGIGE

[TT——— Charge indicator

] wﬂ . Ground terminal

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

Charge indicator

Control circuit
terminals g T
\R/L HSWLZﬂHT‘H/LBﬂH @) H@ﬂ | )

a [RLY ] [SL2 | [ T3 | [UT ][ VT2 | [ WT

@l

et —— e H
qr | ~

{ B |
Ground terminal _ @ @ @ @J—T

Fig 2.3 Terminal Arrangement (200-240 V Class Drive for 18.5 kW Shown Above)
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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.
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Table 2.1 200-240 V Class Wire Sizes

Terminal
) ) Clamping Block Rsvwmgmd
Dg\{t'\e/lll\qll-oéiel Terminal Symbol Tse(l;g\zzl Torque Acceptable Z?NGIZG Wire Type
Ibin(N-m) | Wire Range | 2,
AWG(mm?)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, "
10.6to 13.2 18to 10
G7U20P4 | U/T1, V/T2, W/T3 M4 (1210135) | (082105.5) .
@)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, "
10.6to 13.2 18to 10
G7U20P7 | U/T1, V/T2, W/T3 M4 121015 | 0821055 @
(@)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, "
10.6 to 13.2 18to 10
G7U21P5 | U/T1, V/T2, W/T3 M4 (121013 | (0821055 @
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, "
10.6to 13.2 18to 10
G7U22P2 | U/T1, V/T2, W/T3 M4 (121015 | 0821055 35)
@)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, "
10.6to 13.2 18to 10
G7U23P7 | U/T1, V/T2, W/T3 M4 (1210135) | (082105.5) 55)
@)
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, g
20.4 to 22.1 10to 6
G7U25P5 | U/T1, V/T2, W/T3 M5 231025) | (5510 14) ®
@)
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2, ]
20.4t022.1 10to 6
G7U27P5 | U/T1, V/T2, W/T3 M5 231029 | (551014 4
(@)
R/L1, S/L2, T/L3, ©, @1, @2, U/TI, M6 3521044 8to1 4
V/T2, W/T3 (4.0t 5.0) (8 10 50) (22) Power cables,
G7U2011 204 10 22.1 12106 Application | e-g,600V
Bl, B2 M5 (231025) | (3.5t014) | Dependent | vinyl power
35.2 to 44 cables
D M6 4010 5.0) "3 3
R/L1, S/L2, T/L3, ©, @1, @2, U/TI, M8 79.2 to 88 8to1 3
V/T2, W/T3 (9.0t0 10.0) (8 to 50) (30)
G7U2015 20.4t0 22.1 12t0 6 Application
Bl, B2 M5 | "231025) | (35t014) | Dependent
35.2t0 44
& M6 | 401050 *3 *3
R/LI, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 79.2 to 88 8to 1/0 3
W/T3, R1/L11, S1/L21, T1/L31 (9010 10.0) | (810 60) (30)
G7U2018 35.2t0 44 8 t022 Application
@3 M6 (4.0t0 5.0) (8to4) Dependent
79.2 to 88
D M8 | 9.010 10.0) *3 *3
R/LI, S/L2, T/L3, ©, @1 U/TI, M8 79.2 to 88 8to 1/0 1
V/T2, W/T3, R1/L11, S1/L.21, T1/L31 (9.0t010.0) | (50to 60) (50)
G7U2022 35.2t0 44 81022 Application
@3 M6 4010 5.0) (8to4) | Dependent
79.2 to 88
& M8 | (9.010 10.0) *3 *3
R/L1, S/L2, T/L3, ©, @1 U/T1, M0 155 to 198 2/0
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (60)
78 to 95 Application
G7U2030 ®3 M8 (8.81010.8) N/A Dependent
155 to 198 2
) MIO 1 (17610 22.5) 30)
11410 12.3 16
/21, /22 M4 (1310 1.4) (125
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Terminal
Dg\::ﬂl\R/I?Sel Terminal Symbol 1:;2'\;2' Torque A(.;ceptable AWG Wire Type
Ibein(Nem) | Wire Range (i)
AWG(mm?)
R/L1, S/L2, T/L3, ©, @1 U/TI, MI10 155 to 198 3/0
V/T2, W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (80)
78 to 95 Application
G7U2037 ®3 M8 (8.8 t0 10.8) Dependent
155 to 198 1
@) MI0 1 (17610 22.5) (38)
11410123 16
/21, /22 M4 (13100 1.4) (125)
R/L1, S/L2, L3, ©, @1 UTL VT2, | 1o 155 to 198 1/0 % 2P
W/T3, R1/L11, S1/L.21, T1/L31 (17.6 to 22.5) (50 x 2P)
78 to 95 Application
Grunoas | @3 M8 1 (8581010.8) Dependent
155 to 198 1/0
@) MI0 | (17610 22.5) (50)
11410123 16
/21, /12 M4 (1310 1.4) (125)
276 to 345 3/0 x 2P
©, ®1 MIZ (31 41039.2) (80 x 2P)
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, M10 155 to 198 3/0 x 2P
RI/L11, S1/L.21, T1/L31 (17.6t022.5) (80 % 2P)
G7U2055 78 to 95 Application
®3 M8 (8.8 t0 10.8) Dependent
155 to 198 2/0
D MI2 1 (17610225 (80)
11410123 16
v/el, /22 M4 (13 to 1.4) (1.25)
276 t0 345 250 x 2P
R/L1,S/L2, T/L3, ©, @1 MI2 1 51 41039.2) N/A (150 x 2P)
U/T1, V/T2, W/T3, R1/L11, S1/L21, Mo | 27610345 4/ox2p | Powercables,
T1/L31 (314 1039.2) (100 % 2P) | €-g, 600V
G7U2075 @ M8 78 to 95 Application Z;Igfl:sp ower
3 (8.8 t0 10.8) Dependent
276 to 345 2/0 x 2P
D MI2 1 31 41039.2) (60 x 2P)
14t0123 16
/el /22 M4 (1310 1.4) (1.25)
350 x 2P, or
276 to 345 1/0 x 4P
R/LL S/L2, T3, ©, ®1 MIZ (31 41039.2) (200 % 2P, or
50 x 4P)
300 x 2P, or
U/T1, V/T2, W/T3, R1/L11, S1/L21, MI2 276 to 345 1/0 x 4P
T1/L31 (31.4 10 39.2) (150 x 2P, or
G7U2090 50 x 4P)
78 to 95 Application
®3 M8 (8.8 t0 10.8) Dependent
276 to 345 300 x 2P
D MI2 1 (31 41039.2) (150 x 2P)
11410123 16
/21, /22 M4 (13100 1.4) (125)
350 x 2P, or
276 to 345 1/0 x 4P
R/L1, S/L2, /L3, ©, @1 MI2 1 (31 41039.2) (200 % 2P, or
50 x 4P)
300 x 2P, or
U/T1, V/T2, W/T3,R1/L11, S1/L.21, T1/ M12 276 to 345 1/0 x 4P
L31 (31.4 10 39.2) (150 x 2P, or
G7U2110 50 x 4P)
78 to 95 Application
®3 M8 | (8810 10.8) N/A Dependent
276 t0 345 300 x 2P
D MI2 1 3141039.2) N/A (150 x 2P)
11410123 16
/el /22 M4 (1310 1.4) N/A (1.25)

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

Drive Model Terminal Tightening Possible Wire | Recommended
E:VIEAR_ODS Terminal Symbol Secr:glvr;: Torque Sizes Wire Size Wire Type
(N-m) mm?2 (AWG) | mm?2 (AWG)
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, A
10.6 to 13.2 18 to 10 1
G7U40p4 | U/TL, V/T2, W/T3 M4 (12t013) | (0.82105.5) @)
@)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, U
10.6 to 13.2 18 t0 10
G7U40p7 | U/TL, V/T2, W/T3 M4 (12t013) | (0.82105.5) @)
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, U
10.6 to 13.2 18 t0 10
G7u41Ps | U/T1, V/T2, W/T3 M4 (12115 | (0821055) @
@)
R/LI, S/L2, T/L3, ©, @1, ®2, Bl, B2, 12
U/T1, V/T2, W/T3 10.6to0 13.2 18 to 10 (3.5)
G7U42P2 M4 (12015 | (0.82105.5) =
© 2
R/L1, S/L2, T/L3, ©, @1, @2, Bl, B2, ,
10.6 to 13.2 18 to 10 1
G7u43p7 | U/TL, V/T2, W/T3 M4 (1.2to 1.5) (0.82t0 5.5) (3.5)
D
R/L1,S/L2, T/L3, ©, @1, @2, B1, B2,
T1. V/T2 T 10.6 to 13.2 1810 10 12
G7U44p0 | UL, V/T2, W/T3 M4 (12t01.5) | (0.82t05.5) (3.5)
D
R/L1, S/L2, T/L3, ©, @1, @2, B1, B2, . Power cables,
T1. V/T2 T 10.6to 13.2 10to 6 1 e.g., 600 V
G7U4s5ps | U/TL, V/T2, W/T3 M4 (121015) | (5510 14) (55 | vinyl power
D cables
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, .
20.41022.1 10t0 6
G7U47ps | U/TL, V/T2, W/T3 M5 (231025) | (5510 14) ®)
@)
R/LI, S/L2, T/L3, ©, @1, @2, Bl, B2, MS 20.4 t0 22.1 10t0 6 8
U/T1, V/T2, W/T3 (2.3t02.5) (5.5t0 14) (8)
G70U4011 20.4t022.1
Q M5 (2.3102.5) 10t0 6 10
(M6) 3520 44 (5.5 0 14) (5.5)
(4.0 t0 5.0)
R/L1, S/L2, T/L3, ©, @1, @2, U/TI, M5 35.2t0 44 10t0 6 8
V/T2, W/T3 (4.0 to 5.0) (5.5t0 14) (8)
204 t022.1 10t0 6 8
G7U4015 1 B1, B2 M5 (231025) | (5510 14) ®)
Q M5 35.2t0 44 10t0 6 8
(M6) (4.0t0 5.0) (5.5 t0 14) ®)
R/LI, S/L2, T/L3, ©, @1, @3, U/TI, M6 35.2t0 44 12103 6
G7Us018 | V/T2, W/T3, RI/L11, S1/L.21, T1/L31 (01050 | (3.5t030) (14)
79.2 t0 88
D M8 | (9.0 10.0) *3 *3
R/LI, S/L2, T/L3, ©, @1, @3, U/TI, M6 35.2t0 44 12103 4
G7U4022 | V/T2, W/T3, R1/L11, S1/L21, T1/L31 (“0t05.0) | (3.5t030) (2))
79.2 to 88
D M8 | (9.0 10.0) *3 *3
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Drive Model Terminal | Tightening | Possible Wire | Recommended
CI:/IR—OEIe Terminal Symbol Secrewz Torque Sizes Wire Size Wire Type
(Nm) mm? (AWG) | mm? (AWG)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M8 79.2 to 88 81t0 1/0 2
W/T3, R1/L11, S1/L21, T1/L31 (9.0t010.0) | (810 60) (38)
G7U4030 35.2 to 44 (810 4) Application
®3 M6 (4.0 to 5.0) 8 to 22 Dependent
79.2 to 88
D M8 | (9.0 10.0) "3 3
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2 79.2 to 88 210 1/0 2
G7U4037 ’ ’ > s > ’ ’ M8
W/T3, R1/L11, S1/L21, T1/L31 (9.0t010.0) | (30t0 60) (38)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, " 79.2 to 88 810 1/0 1
W/T3, R1/L11, S1/L21, T1/L31 (9010 10.0) | (8t 60) (50)
G7U4045 35.2t0 44 8 to 4 Application
@3 M6 | 40150) | (81022) | Dependent
79.2 to 88
D M8 1 (9.0 10.0) *3 "3
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 1/0
W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (50)
78 to 95 Application
G7U4055 @3 M8 (8.81010.8) Dependent
154.8t0 197.5 2
@ MIO 1 (176 10 22.5) 38)
11.4t012.3 16
/21, 200/,,200, 400/ ,,400 M4 (13 10 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 4/0
W/T3, R1/L11, S1/L21, T1/L31 (17.6 t0 22.5) (100)
78 t0 95 Application
GTU4075 ®3 M8 (8.8 t0 10.8) Dependent | Power cables,
o Mo | 1548101975 I e.g., 600V
(17.6 to 22.5) (50) vinyl power
bles
11410123 16 ca
/41, 200/ ,,200, 400/ ,,400 M4 (1310 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 1/0 x 2P
W/T3, R1/L11, S1/L21, T1/L33 (17.6 t0 22.5) (50 x 2P)
Application
@ 3 MS 78 to 95
G7U4090 (8.81010.8) N/A Dependent
154.8t0 197.5 2/0
@ MI2 1 (176 10 22.5) (60)
11.4t012.3 16
/21, 200/ ,,200, 400/ ,,400 M4 (13 10 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, Mio | 1548101975 3/0 x 2P
W/T3, R1/L11, S1/L.21, T1/L33 (17.6 t0 22.5) (80 % 2P)
78 t0 95 Application
G7U4110 ®3 M8 (8.81010.8) Dependent
154.8 t0 197.5 4/0
& MI2 (17.6 to 22.5) (100)
114t012.3 16
/41, 200/ ,,200, 400/ ,,400 M4 (1310 14) (125)
R/L1, S/L2, T/L3, ©, @1, U/T1, V/T2, M12 276 to 345 3/0 x 2P
W/T3, R1/L11, S1/L21, T1/L31 (31.41039.2) (80 x2P)
78 to 95 Application
G7U4132 ®3 M8 (8.81010.8) Dependent
276 to 345 1/0 x 2P
@ MI2 1 (31 410392) (50 x 2P)
11410123 16
/21, 200/,,200, 400/ ,,400 M4 (13 10 1.4) (125




Drive Model Terminal | Tightening Possible Wire | Recommended
g\i(I?/IR—ODe Terminal Symbol Se;r;l\;ll: Torque Sizes Wi S Wire Type
(Nm) mm? (AWG) | mm? (AWG)
R/L1, S/L2, T/L3, @, ®1, U/T1, V/T2, M2 276 to 345 4/0 x 2P
W/T3, R1/L11, S1/L21, T1/L31 (31410392 (100 x 2P)
78 t0 95 Application
G7U4160 ®3 M8 (8.8 10 10.8) Dependent
276 to 345 1/0 x 2P
@ MI2 1 (314 10392) (50 x 2P)
/41, 200/,,200, 400/ ,,400 wa | e (11 265)
R/L1, S/L2, T/L3, R1/L11, S1/L21, T1/ 250 x 2P
L31 (125 x 2P)
U/T1, V/T2, W/T3 (fgg X ;ﬁ)
694 to 867 600 x 2P
O, ®1 MI6 1 (78 4 10 98.0
G7U4185 (78.4 10 98.0) (32? X 2P)
Application
®3 Dependent
3/0 x 2P
D (80 x 2P)
/41, 200/,,200, 400/ ,,400 Y (11 55)
R/L1, S/L2, T/L3, R1/L11, S1/L21, T1/ 350x2p | Power cables,
L31 N/A (185 x 2P) e-_g-,1600 v
vinyl power
U/TL, V/T2, W/T3 5 o iﬁ) cables
694 to 867 250 x 4P
O, ®1 MI6 1 (78 410 98.0
G7U4220 (78.41098.0) (‘2? X 4P)
Application
®3 Dependent
4/0 x 2P
D (100 x 2P)
/41, 200/ ,,200, 400/ ,,400 wa | e (11 265)
R/L1, S/L2, T/L3, R1/L11, S1/L21, T1/ 600 x 2P
L31 (325 x 2P)
U/T1, V/T2, W/T3 égg X ;i)
694 to 867 400 x 4P
O, ®1 MI6 1 (78 410 98.0
G7U4300 (78.4 10 98.0) (20? X 4P)
Application
®3 Dependent
250 x 2P
D (125 x 2P)
/41, 200/,,200, 400/ ,,400 Ma | (1l (11 55)

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

#1 Wire size range provided for Drives using insulated screw-type terminal blocks with a single conductor. Refer to applicable codes for proper wire type and size.

*2 Recommended wire sizes are based on the Drive current ratings and NEC Article 310 Table 310.16, 75 Degree Celsius copper or equivalent.

#3 Uses non-insulated screw-type terminals. Refer to applicable codes for proper wire type and size.

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 103
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Table 2.3 Closed-loop Connector Sizes (JIS C2805) (200-240 V Class and 380-480 V Class)

. o . Ring Tongue (R-T losed-Lo onnectors (L
Wire Size * Terminal Screw g Tongue (R-Type) C'ose op C eﬁt s (Lugs)
JST Corporation Part Numbers
AWG mm?
M3.5 1.25-3.7
20 0.5
M4 125-4
M3.5 1.25-3.7
18 0.75
M4 125-4
M3.5 125-3.7
16 125
M4 125-4
M3.5 2-37
M4 2-4
14 2 M5 2-5
M6 2-6
M8 2-8
M4 55-4
M5 55-5 2
12/10 35/55 I
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 2-5
4 22 M6 22-6
M8 22-8
M6 38-6
3/2 30/38
M8 38-8
M8 60 -8
1/1/0 50 /60
M10 60 - 10
M8 70-8
2/0 70
M10 70- 10
M10 80- 10
3/0 80
M16 80- 16




. o " 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
MI16 100 - 16
M10 150 - 10
250/ 300MCM 125/150 M12 150 - 12
Ml6 150 - 16
400MCM 200 M12 200-12
Mi2x2 325-12
650MCM 325
M16 325-16
*  Wire sizes are based on 75 degrees Celsius copper wire.
** Equivalent connector can be used.
1
hy~ 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:

IMPORTANTH Line voltage drop (V) = /3 x wire resistance (W/km) x wire length (m) x current (A) x 103
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& Main Circuit Terminal Functions

Main circuit terminal functions are summarized according to terminal symbols in 7able 2.4. Wire the terminals
correctly for the desired purposes.

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

Purpose Terminal Symbol Model: CIMR-G7UI
2 v 208-240 Vac 480 Vac
R/L1, S/L2, T/L3 20P4 to 2110 40P4 to 4300
Main circuit power input
RI/L11, S1/L21, T1/L31 2018 to 2110 4018 to 4300
Drive outputs U/T1, V/T2, W/T3 20P4 to 2110 40P4 to 4300
DC power input ®1, © 20P4 to 2110 40P4 to 4300
géikmg Resistor Unit connec- | 5 g, 20P4 o 27P5 40P4 t0 4015
DC link choke connection D1, D2 20P4 to 2015 40P4 to 4015
Bralgng Transistor Unit con- @3, O 2018 t0 2110 4018 to 4300
nection
Ground D 20P4 to 2110 40P4 to 4300




€ 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 ¢ ; |
27 ®2 e X o U1
] : 1
R/L1 f RLIG—]] T [
SIL2 6 S1L26 T 6 VT2
T3 ¢ 4 mso——| - 6 wiTs
© ¢ : j :
! O & — i
e | 1
| i i
: ! Power :
i fé supply i
1 i |
************************* = i i
Lo I
CIMR-G7U2018, 2022 CIMR-G7U4018 to 4045
®3 @3
R 1 i 1
I | 1 I
@1 | | @1 1 = l
! — ! | +— |
RIL1 1 ! RIL1 ® ’ i
o $um sz o T > U
® 1 o VIT2 ® VT2
RIL1 mT T TS A A !
S1L21 '~ & WIT3 R1/L11 £ WIT3
TH31— i St i
‘ U i THL31 1 i
O @ = ! o © = i
| | |
I ! : I
I | I I
! I I
1 I
1 I
' i
I I
' i

T1L31 4]
I
®

==

RIL1
S/L2
T3
R1/L1
S1/L21
T1L31
©

1/ (4

4£200//2200
4400//2400

]

e

MEE
pmmn
i1
A
111

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.

ECIMR-G7U20P4 to 2015 and 40P4 to

4015
Braking Resistor
DC link choke [iV] Unit (optional)
(optional) o ‘ i O—O-

O ®1 (@281 Bz

6 QRILT Vig
©
3-phase 200-240Vaq QT3 WIT3©

(380-480 Vac)

Be sure to remove the short-circuit bar before connecting the DC
link choke.

ECIMR-G7U2030 to 2110

Braking Resistor
Unit (optional)

@ ©r i Braking Unit

O-O- i (optional)
——0—- : =

oXe O ®1 ®3
RIL1 UT1 ©
)—=>3 © s/L2 VIT2 @-,m,
5 ~O T/L3 WT3o——
3-phase
200-240Vac

ECIMR-G7U2018, 2022, and 4018 to 4045

Braking Resistor
Unit (optional)
OO

: : Braking Unit
--©* (optional)
——0——0©- -
@1 @3 @
ORIL1 Um ©
© SIL2 VIT2 ©-m
o¥e 7@ T/L3 W/T3 @.
3-phase 200-240(| ~O R1/L11

Vac(380-480 Vac

The DC link choke is built in. 2

ECIMR-G7U4055 to 4300

Braking Resistor
Unit (optional)

Braking Unit

j (optional)
r—@—f— O

QRIL1
U/m1 ©
Zgtunin S AT —
T/L3 -
3-phase 380-480 W/T3

O /1
©-2200/12200
©-240012400 I =

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

Fig 2.4 Main Circuit Terminal Connections




€ Wiring the Main Circuits

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

EWiring Main Circuit Inputs

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

Installing a Molded-case Circuit Breaker

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

breaker (MCCB) suitable for the Drive.

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

¢ For the MCCB's time characteristics, be sure to consider the Drive's overload protection (one minute at

150% of the rated output current).

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

Power

supply M/QQB N\
20P4 to 2030: 3-phase,
200 to 240 Vac, 50/60 Hz AO—M
2037 to 2110: 3-phase, — A
200 to 230 Vac, 50/60 Hz

40P4 to 4300: 3-phase,
380 to 460 Vac, 50/60 Hz

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

Fig 2.5 MCCB Installation

Installing a Ground Fault Interrupter

Drive

MB
Fault output
(NC)

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

* For the special-purpose ground fault interrupter for Drives, choose a ground fault interrupter with a

sensitivity amperage of at least 30 mA per Drive.

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

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

Connecting Input Power Supply to the Terminal Block

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

Installing an AC Reactor

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

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

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

Installing a Surge Absorber

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

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

¢ Correct Noise Filter Installation

O

Power
supply M,C_g B
—0 O™M—INoise — _ .
6,/\( 5 oM _lfilter || Drive :@,D
6 OM— S -
MCCB
5 OM Other
L 5 oM controllers

Use a special-purpose noise filter for Drives.

Fig 2.6 Correct Power supply Noise Filter Installation




¢ Incorrect Noise Filter Installation

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

Fig 2.7 Incorrect Power supply Noise Filter Installation

EWiring the Output Side of Main Circuit

Observe the following precautions when wiring the main output circuits.

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

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

Never Connect a Power Supply to Output Terminals

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

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

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

Do Not Use a Phase Advancing Capacitor or Noise Filter

Never connect a phase advancing capacitor or LC/RC noise filter to an output circuit. The high-frequency
components of the Drive output may result in overheating or damage to these part or may result in damage to
the Drive or cause other parts to burn.
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Do Not Use an Electromagnetic Switch

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

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

Installing a Thermal Overload Relay

This Drive has an electronic thermal protection function to protect the motor from overheating. If, however,
more than one motor is operated with one Drive or a multi-pole motor is used, always install a thermal relay
(THR) between the Drive and the motor and set L1-01 to 0 (no motor protection). The sequence should be

designed so that the contacts of the thermal overload relay turn OFF the magnetic contactor on the main circuit
inputs.

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
supply 5 oM Noise

665 >m_| Drive filter K@

5 oM

} \\ Radio noise
Inductive

Signal line noise
Controller

Inductive Noise: Electromagnetic induction generates noise on the signal line, causing the controller to malfunction.
Radio Noise: Electromagnetic waves from the Drive and cables cause the broadcasting radio receiver to make noise.

Fig 2.8 Installing a Noise Filter on the Output Side

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 STOM . P
5 om_| Drive - \ ™
— ‘\ 1 1

H 1 30 cm min.
. . (11t)
Signal line

Controller

Fig 2.9 Countermeasures Against Inductive Noise




Countermeasures Against Radio Interference

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

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

Steel box )
Powelr MCCB Metal pipe
supply — R
°_© Noise [ Drive I |Noise [/~
> OM—ilter [ —filter ;
oM — -

Fig 2.10 Countermeasures Against Radio Interference

Cable Length between Drive and Motor

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

Parameters.)

Table 2.6 Cable Length between Drive and Motor

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

Observe the following precautions when wiring the ground line.

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

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

» Always use a ground wire that complies with technical standards on electrical equipment and minimize the

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

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

¢ When using more than one Drive, be careful not to loop the ground wire.

O X

OK NO L ™

Ve ®
.
IIH— ®

Fig 2.11 Ground Wiring
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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.
IMPORTANT]

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

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

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

Table 2.8

L8-01 (Protect selection for internal DB resistor) 0 (Disables overheat protection)

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

(Select either one of them.)

3 (Enables stall prevention function with braking resistor)

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

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

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

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

Shield terminal

e\
\JE(G)]7‘T

AC Analog common

® O +V Speed setting power supply, +15V 20 mA
2k
2 kQ i O A1 Master speed reference, -10to 10 V
i \j A2 Master speed reference, 4 to 20 mA
2kQ
2kQ -
- O A3 Auxiliary reference
T O RP Pulse input, 32 kHz max.
P| P p¢ p¢
vy c

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

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

2-22

Terminal Tightening Possible Wire Recommended
Terminels Sec":g'vr\‘lz Torque Sizes Wire Size AWG Wire Type
Ib-in (N-m) AWG (mm?) (mm?)
FM, AC, AM, M3, M4,
SC, Al, A2, A3, +V, -V,

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

S7, S8, MA, MB, MC, | Phoenix 421053 261 1\2 ' 18 ) ) o
M1, M2, P3, C3, P4, C4, type*3 (0.5 t0 0.6) 0 (0.75) *Shielded, twisted-pair wire
MP, RP, R+, R-, S9, S10, (0.14 to 1.5) Shielded, polyethylene-
S11, S12, S+, S-, IG, SN, covered, vinyl sheath cable"?

SP
7.0t0 8.8 20to 14 12
E(G) M35 1 08t01.0) | (0.5t02) (1.25)

* 1. Use shielded twisted-pair cables to input an external frequency reference.

* 2. Yaskawa recommends using straight solderless terminals on digital inputs to simplify wiring and improve reliability.

* 3. Yaskawa recommends using a thin-slot screwdriver with a 3.5 mm blade width.
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&€ Control Circuit Terminal Functions

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

Table 2.10 Control Circuit Terminals

Type | No. Signal Name Function Signal Level

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

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

Factory setting: External fault when
. . . *]
S3 Multi-function input 1 CLOSED.
S4 Multi-function input 2"l Factory setting: Fault reset when CLOSED.
. L Factory setting: Multi-speed speed
*1
83 Multi-function input 3 reference 1 effective when CLOSED.
. L Factory setting: Multi-speed speed .
*] _
S6 Multi-function input 4 reference 2 effective when CLOSED. ﬁl}ggg:m
. digital
gl $7 Multi-function input 51 Factory setting: chgLf;r)esgle)ncy selected when inputs. 24 Vdc, 8 mA o
input : Photocoupler
signals 1 . .
e S8 Multi-fanction input 61 Factory setting: External baseblock when F uslé(t:%(;ns isolation I
ulti-function inpu
p CLOSED. H1-01 to
9  function i *1 Factory setting: Multi-speed speed HI-10
Multi-function input 7 reference 3 effective when CLOSED.
. L Factory setting: Multi-speed speed
*]
S10 Multi-function input 8 reference 4 effective when CLOSED.
. o Factory setting: Accel/decel time selected
*1
S11 Multi-function input 9 when CLOSED.
. L. Factory setting: Emergency stop
*1
S12 Multi-function input 10 (NO contact) when CLOSED.

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

Type | No. Signal Name Function Signal Level
. +15V
+
+V +15 V power output 15V power supply f or analog input (Max. current: 20
or transmitters
mA)
15 V power supply for analog input ISV
-V -15 V power output p PPy 1 £ 1np (Max. current: 20
or transmitters
mA)
- +
N Master speed frequency -10 to +10 V/-100 to 100% +11)0\;0(In1 itvfn? t: "
reference 0 to +10 V/100% P P
ance: 20 kQ)
Multi-
function
1 4t020mA (I
Analog | AD Multi-function analog input 410 20 mA/100%, -10 to +10 V/-100 to iarllmilto 2g imtoedgnr;le' 2(5r(1)p;.t)
input g 1mp +100%, 0 to +10 V/100% put = P :
signals Function
set by
H3-09
Multi-
function
analog
. . . 4 to 20 mA/100%, -10 to +10 V/-100 to . 4 to 20 mA (Input
A3 Multi-function analog input +100%. 0 to +10 V/100% lnput.3. impedance: 250 Q)
Function
set by
H3-05
AC Analog reference common ov -
E(G) Shle?d wire, optfonal ground ) i
line connection point
P3 . :
Photo. Multi functlto; PHC Factory setting: Ready for operation when CLOSED.
coupler C3 OUtpu 50 mA max. at 48
outputs vd *)
P4 Multi-function PHC Factory setting: FOUT frequency detected when ¢
Cc4 output 4 CLOSED.
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Table 2.10 Control Circuit Terminals (Continued)

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

monitor

H6-06




Table 2.10 Control Circuit Terminals (Continued)

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

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

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

- FIywh:eeI diode

Coil

External power:

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

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

I

Fig 2.14 Flywheel Diode Connection

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

Analog output switch P IE R
Voltage output———— qjqre N

Current output —%@f‘ I . .
| s R o | Terminating resistance
1 1 \ Salarad|

S \ ] . .
o Jah1 , ¥4 Analog input switch
\\ ‘ 7/K B Factory settings
o :

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

o()e

EEm e e e e

Q02022222 Q

Fig 2.15 Shunt Connector CN15 and DIP Switch S1
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The functions of DIP switch S1 are shown in the following table.

Table 2.11 DIP Switch S1

Function

Setting

tance

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

ON: Terminating resistance of 110 Q

S1-2 Input method for analog input A2

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

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

Table 2.12 Jumper CN15 Configuration Options

Jumper CN15 Configuration

Analog Output Monitor Configuration

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

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

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

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




B Sinking/Sourcing Mode

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

Table 2.13 Sinking/Sourcing Mode and Input Signals

Internal Power Supply External Power Supply

| — i —
s [ lys] iz =40
I I
i -+ i
;82 “*z | ;82 “*» B
Sinking | |
Mode I I
;SN - SN
s L I sc
' = |P24V(+24V) ' ! = |P24V(+24V)
sp External +24V sp :|'
| |
i i
! |
| |
| — | —
‘E (S 2=l % s [ [¥Esh]
1T T 1T —_—
| i
| — | L
< iS2 1:*?(_ £ 2 1!*;[i_
Sourcing | |
Mode I |
SN External +24v F oSN
[ I'sc .i I'sc
| = |P24V(+24V) ' = |P24V(+24V)
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& Control Circuit Terminal Connections

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

+ 12 Pulse Input Terminals R1/L11, S1/L21, T1/L31 are standard
on CIMR-G7U2018 - 2110 and CIMR-G7U4018 - 4300.
+¢ External Braking Terminal @ 3 is standard on CIMR-G7U2018 -

DC Link Choke 2110 and CIMR-G7U4018 - 4300.

Standard: +¢¢ Braking Terminals B1, B2 are standard on CIMR-G7U20P4 -

CIMR-G7U2018 to 2110 Remove if adding 2015 and CIMR-G7U40P4- 4015.

CIMR-G7U4018 to 4300 external DC link

X choke
Branch circuit Shorting Bar Standard:
protection supplied CIMR-G7U20P4 to 2015
by others. CIMR-G7U40P4 to 4015 .
o000

MccB ®1 ®2 ®of @ ¢B1¢ ’B.Z‘ Motor
*
S RIL1 um © [

sphase L1 T I ¥
Pog/g/reggpply L2 (G 0) s/L2 vIT2
- ~ A
L3 — 0 TIL3 G 7 wiT3
/ ©) RL11e @ ©
Remove jumpers if '-'
using 12 pulse input @ S/L21¢
©) TIL31+
L < @ MA
= o) 2
Foward Run/Stop I N MB Digital Output 1
Digital Inputs 11 S1 O Fault Contact
24VDC, 8mA Reverse Run/Stop I s2 me ) 250VAC, 30VDC, 1A I
° External Fault 4{ S3 (H1-01) M1 1
Fault Reset . S4 (H1-02) (H2-01) M2 During Run
o Multi-Step Reference1 | S5 (H1-03) Q
Multi-Step Reference2 } } S6 (H1-04) M3 o] Multi-function
X . (H2-02) M4 Zero Speed Digital Outputs 2-4
'\E':‘L;'I‘t‘aflul';‘;‘:ﬁg Jog Reference It S7 (H1-05) Q 250VAC, 30VDC, 1A
24VDC, 8mA g Baseblock I S8 (H1.06) ms )
Multi-Step Reference3 } } S9 (H1-07) (H2-03) M6 1 Frequency Agree 1
> Multi-Step Reference4 } } S10 (H1-08) 3 1
Accel / Decel Time 1 It S11 (H1-09) (H2-04) Inverter Ready
¢ Fast-Stop N.O. I S12 (H1-10) 0] D_N:u:ti(—)fu?c(:ons o
P4 igital Outputs 5-
SN 0] 48VDC, 50mA
.. sc (H2-05) . Minor Fault - Alarm
) SP +24VDC
E(G]
ol (G)
—@ +V +15VDC +/-10%, 20mA
2kQ EG) X
Q) -V -15VDC +/-10%, 20mA 7|;
2mp< A1 0to +-10VDC, 20 kQ * Multi-function Analog }
External ] (H4-01) FM Output Frequency Output 1 -2
Frequency . 0 to +/-10VDC, 2mA
Reference A2 41020mA, 250" (512 ON)* 4-20mA, 500 Q

[0 to +/-10VDC, 20kQ *] (S1-2 OFF)}
Multi-function Analog Input 1 (H3-09)

A3 0to +/-10VDC, 20k Q*

Output Current +/-9 Bit Resolution

(H4-04) AM
+/- 8% Accuracy

Multi-function Analog Input 2 (H3-05) (H6-06) MP Output Frequency Multi-function
777777 @ RP 0 to 32kHz, 5 to 12VDC, 3kQ *** Pulse Output
Multi-function Pulse Input (H6-01) 0 to 32kHz
AC AC 9VDC @ 3k Q
) ~ +/-1% Accuracy
Terminating
Resistor Jumper CN15 *
At
Modbus RTU I R- st-1# 1 See Page 2-25 for details.
Communications
RS-485/422 S+ DIP Switch 1}
19.2 Kbps
P! S- S1-1 * +/-11 Bit Resolution, 0.2% Accuracy
[Aop s1-2 **10 Bit Resolution, 0.2% Accuracy
G OFF(::D ON *** +/-1% Accuracy

Fig 2.16 Control Circuit Terminal Connections
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€ Control Circuit Wiring Precautions

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

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

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

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

Shield sheath Armor

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

Insulate with tape

Fig 2.17 Processing the Ends of Twisted-pair Cables

& Control Circuit Wire Sizes

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

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

€ Wiring Checks

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

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

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

€ Option Card Models and Specifications

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

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

Table 2.14 Option Card Specifications

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

4CN
A Option Card connector

2CN
C Option Card connector

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

[ C Option Card mounting spacer

[ C Option Card

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

[— D Option Card

3CN
D Option Card connector

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

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

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

EPG-A2

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

Table 2.15 PG-A2 Terminal Specifications

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

TA2 (E) Shield connection terminal -
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mPG-B2

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

Table 2.16 PG-B2 Terminal Specifications

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

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

Table 2.17 PG-D2 Terminal Specifications

Terminal No. Contents Specifications

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

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

Line driver output (RS-422 level output)

8 Pulse monitor output - terminal

TA2 (E) Shield connection terminal -

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




mPG-X2

Installing and Wiring Option Cards

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

Table 2.18 PG-X2 Terminal Specifications

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

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




€ Wiring

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

B Wiring the PG-A2

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

Three-phase, 200-240 Drive

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

+12 Vdc power supply T

0 Vdc power supply

12 Vdc voltage input (A/B phasé)

Pulse 0 Vdc o
)

} Pulse monitor output I

O00Q00000QO0

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

©vm2 vit2 % ‘ } @
©

!lM’

© w3 wWiT3
PG-A2
| 1 +12 Vdc power supply e
4CN |: 2 0 Vdc power supply '
. 3 Lo
- -
TA1 5 Open collector output (A/B phase) '
Pulse 0 Vdc "
@ E E 6 ‘e’
...... A2 €) ; } Pulse monitor output

T

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

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

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

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

ov

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




® Wiring the PG-B2

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

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

PG power
supply +12
Vdc

A-phase Eulse
inpu

B-phase pulse
input

2-38

Drive

Q) T3 w3 (O

- 1
©) RL1 um ©ﬁ’_\
© sz  vm2 (Q IM

PG

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

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

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

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

rotation, A-phase advancement.

Fig 2.22 PG-B2 Wiring

1o
}&
210

e

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

| Division rate circuit

a4

A-phase pulse
monitor output

B-phase pulse
monitor output

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

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

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

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

Three-phase .
200-240 Vac Drive

380-480 Vac; /\
¢ ) R/L1 um

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

PG-D2

Power supply +12 Vdc
Power supply 0 Vdc

Power supply +5 Vdc

4-F- -

Pulse input + (A/B phase)

Pulse input - (A/B phase)

~ |- -|-

(ONORONONONONONG)

} Pulse monitor output

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

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

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

Fig 2.24 PG-D2 Wiring

EWiring the PG-X2

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

Three-phase .
200-240 Vac Drive

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

O T3 W/T3

PG-X2

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

TA1 1

8
z
Q000

© ® N O O s W N

B-phase pulse input (-)

°

8

} A-phase pulse monitor output

} B-phase pulse monitor output

®©

.

® o b @ N =

} Z-phase pulse monitor output

OOOOOOOHOOOOOOO

TAS (E)

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

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

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

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

Fig 2.25 PG-X2 Wiring




€ Wiring Terminal Blocks

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

power lines.

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

shield connection terminal.

EWire Sizes (Same for All Models)

Terminal wire sizes are shown in Table 2.19.

Table 2.19 Wire Sizes

Terminal

H . . 2 .
Terminal Screws | Wire Thickness (mm<) Wire Type
Pulse generator power supply .
Pulse input terminal - gFraf;ded,W{fg 50;5 N 215-25 * Shiclded, twisted-pair wire
Pulse monitor output terminal gl wire: 5.5 10 1. * Shielded, polyethylene-covered, vinyl
sheath cable
Shield connection terminal M3.5 0.5t02

B Straight Solderless Terminals for Control Circuit Terminals

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

mClosed-loop Connector Sizes and Tightening Torque

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

Table 2.20 Closed-loop Connectors and Tightening Torques

Wire Thickness [mm?] ngguzl Crimp Terminal Size Tightening Torque (N e m)
0.5 1.25-3.5
0.75 1.25-3.5
M3.5 0.8
1.25 1.25-3.5
2 2-35

EWiring Method and Precautions

Observe the following precautions when wiring.

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

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

 Connect the shield to the shield terminal (E).

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

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

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

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

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

Motor speed at maximum frequency output (RPM)
60

fpg (Hz) = x PG rating (ppr)

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

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

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

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

PG power supply
. ov 12V
/1

Capacitor for momentary
power loss

abre

+ 1o

i

TA3

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

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

The maximum response frequency is 300 kHz.

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

Motor speed at maximum frequency output (RPM)

X PG ratin, r
0 g (ppr)

fpg (Hz) =

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

PG-X2
- PG power
supply

|

—L AC oV +12V
IP12 |10

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

T

[}
[g
i

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



Digital Operator and Modes

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

operating modes and switching between modes.
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Digital Operator

The Digital Operator is used for programming, operating, monitoring, and copying the Drive’s parame-
ters. To copy parameters, G7 Drives must have the same software version, model, and control method. The
various items included on the Digital Operator are described below.

Menu Display ——p»

Factory Default

FWD REV

SEQ REF ALARM
REMOTE

-DRIVE-
Frequency Ref

Ui{fl=  60.00Hz

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

Rdy

DIGITAL OPERATOR JVOP-160!

-4¢—— Drive Mode Indicators
See Table 3.2

-€¢—— Ready Display

Drive can operate when a Drive command is input

-4¢—— Data Display

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

\

Key Descriptions
See Table 3.1

P

RUN & STOP Indicators

FWD REV

-QUICK-
Control Method

SEQ REF ALARM
REMOTE

A1-02=

Flux Vector
2

Setting

DIGITAL OPERATOR JVOP-160

,_
O
0
>
=

MENU
REMOTE | [} ESC
/\ DATA

ENTER

See Tables 3.5 and 3.6

Currently Programmed Value

~—— Present Selection (User adjusts)




Digital Operator

@ Digital Operator Keys

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

Table 3.1 Key Functions

Key Name Function
LOCAL Switches between operation via the Digital Operator (LOCAL) and
REMOTE LOCAL/REMOTE Key control circuit terminal operation (REMOTE).
This Key can be enabled or disabled by setting user parameter 02-01.
l\.A.E.,\SU MENU Key Selects menu items (modes).
ESC ESC Key Returns to the status before the DATA/ENTER Key was pressed.
JOG JOG Key Enables jog operation when the Drive is being operated from the Dig-
ital Operator.
FWD Selects the rotation direction of the motor when the Drive is being
FWD/REV Key operated from the Digital Operator.
3
> . Sets the number of digits for user parameter settings. e
RESET ShiftRESET Key Also acts as the Reset Key when a fault has occurred.

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

>

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

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

°
RUN
°

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.




Drive Mode Indicators

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

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

REMOTE SEQ See Table 3.3.

REMOTE REF See Table 3.4.

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

€ REMOTE Sequence (SEQ) Indicator
The status of the “REMOTE” Sequence (SEQ) indicator is shown in Table 3.3. This indicator is always “Off” when the Drive is

in the “LOCAL” mode. When the Drive is in the “REMOTE” mode, the SEQ indicator status is dependent on the setting of
parameter b1-02 (Run Command Selection). See Table 3.3.

Table 3.3 REMOTE Sequence (SEQ) Indicator

Indicator Status Condition

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

On b1-02=1 (Terminals)

=2 (Communications)

=3 (Option PCB)

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

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

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

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

Table 3.4 REMOTE Reference (REF) Indicator

Indicator Status Condition

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

On b1-01 =1 (Terminals)

=2 (Communications)

=3 (Option PCB)

=4 (Pulse Train)

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




Drive Mode Indicators

€ Run Indicator

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

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

@ Stop Indicator

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

Table 3.6 STOP Indicator

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

Modes

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

& Drive Modes

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

Table 3.7 Modes

Mode Primary function(s)

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

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

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 parameters in the vector
Autotuning mode* control mode. The motor parameters are calculated and set automatically.
This mode can also be used to measure only the motor line-to-line resistance.

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




€ Switching Modes

The mode selection display will appear when the MENU Key is pressed from a monitor or setting display.
Press the MENU Key from the mode selection display to switch between the modes.

Press the DATA/ENTER Key from the mode selection key to monitor data and from a monitor display to
access the setting display.

Display at Startup

PV uency Ret”

U1- [l{=60.00Hz
U1-02=60.00Hz
U1-03=10.05A

Mode Selection =
Display

(& ’ 3 y (%)
) 4 (
<

Monitor Display Setting Display

DRIVE- Voni
** Main Menu ** onitor

-01=60.00Hz

' i
DRIVE: Rdy RESET DRIVE- Rd ENTER
= R¥erence sourcé

Y

-DP#VE- l}dy
requency Re
U1- [l-60.00Hz U4- 014850.00Hz
U1-02=60.00Hz U1-02=60.00HZ |g (0.00—=—60,00)
U1-03=10.05A U1-03=10.05A 0.00Hz

ESC ESC ESC

A A

Operation

A 4

-
-QUICK-

** Main Menu **
Quick Setting A1-02=2 =2*

Open Loop Vector
-

m
z
5
m
x

“QUICK- ﬁ “QUICK-
Control Method » Control Method

AT-02=H 7
Open Loop Vector

ENTER
> _DATA )
“ADV- RESET “ADV- ENTER “ADV-

Y

A h
\

A

@
m
7]
o

A 4

2 m
m 3
bl

—

-ADV-
** Main Menu ** > > Select Language > Select Langy_age
Programming  |¢ AT =0 1= | A1-00=[q *1*
~ Select Language | English R English
ESC ESC
MENU
VERIFY- ENTER ~VERIFY- The constant number will be displayed if a

** Main Menu **

Modified Consts

A

Y

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

A

o

ju m
a a
2

-A.TUNE- -A.TUNE- -A.TUNE-
** Main Menu ** y}---..Tuning Mode Sel __| o », |- Tuning Mode Sel __
Ll *()* - Lol **
. T1 g0 0 T1-01=[1 "0
Auto-Tuning < Stand?r? Tuning < Stand?gf Tuning

0
ESC ESC

Fig 3.1 Mode Transitions

Y~ 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
IMPORTANTE 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.




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

Display at Startup

PRee uency Ret”
U1- [=60.00Hz
U1-02=60.00Hz
U1-03=10.05A

Mode Selection Monitor Display Frequency Setting Display
Display N

! el 499

'asl\,(/i;in Menu ** ) onitor P ‘ Prequency REF” | | P¥&quency ReY”
8Kl - 01=60.00Hz [€ > U1- 60.00Hz U1-01=[960.00Hz
Operation <+ | U7-02=60.00MHz T U1-02=60.00Hz |« 0.00——60,00
) U1.8§=?8§5AZ Rl U1- 3:10A5AZ — Y
MENU EsC
A 4 The Frequency Setting
v “BRIVE: -
Q*L;II?\)/T T DRIVLMo_nitor Ry 3 RESET R oM dtout Freg " Display will not be
e - 1%23__%388%"'2‘ g ]61-63:?.g:§.x".|.?.. displayed when using an
Quick Setting -05710.05 - ;0571095
U1-04= 2 < U1-04= E analog reference.
ESC A
> Y j
v ORVES 1 onitor P ‘ 'Eﬁ\'\r(f'Elapsed Thay, The fault name will be
-*AP\I\//] ) o 4 71 U1-El = 10H displayed if the DATA/ENTER
ain Menu - A= . .
- 41-81=60.00Hz Key is pressed while a constant
Programming s 4 f f f B
is being displayed for which a
é é) fault code is being displayed.
MENU
-VERIFY-
** Main Menu ** BRI V_ v BRIVE Ray
t
Modified Consts N— ulé"]I'r_aSeC < > U2 ur Ea&l& » U2-01=0C
""" U2-02=0V lg U2-02=0V < Over Current
U2-03=60.00Hz U2-03=60.A0Hz
';) ESC ESC
-A.TUNE- > DATA
™ Main Menu ™ it Trace | Bt Fault Ray | u2-02= 0V
Auto-Tuning >.u2- ... = OV DC Bus O It
if 8 OHz <& us Overvo

z U3-03=60.0:
U3-04=60.00Hz
ESC ESC
é CI)

Q@ @

_DATA_
ENTER

—
e
Qv
n
Ju]

\4
7] - N - ENTER
PR Eault HistoryRdy N DRIVELast Fault " uU3-01=0C g
> U3- =0C »
U3-02=0V < Over Current
3-03= ‘:—1
ESC ESC
= ]
RESET - IVV- = E;\lAT_IEAR Ray
- < > Eauhﬁssage 7 » U3-02=0V
< Us-WA=0V | DC Bus Overvolt
N U3-03= OH ~

U3-04= UV ESC
& &

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

~ 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]

1
*? - The display for the first monitor parameter (frequency reference) will be displayed when power is turned ON.
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€ 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.

EmExample Operations

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

Mode Selection Display Monitor Display Frequency Setting Display
)
DRIVE-
** Main Menu **
Operation
DATA_ QI)
_QUICK- A4 -QUICK- -QUICK-
** Main Menu ** > Control Method | ¢ > Control Method 3
: : A1-02=2 *2* A1-02= &2
Quick Setting < A Open Loop Vector < o Open Loop Vector I
ESC
l T
- “QUICK- -QUICK-
\ 4 N\ Reference Source | g »| Reference Source
_ADV- =1 4% —Eli-~
** Main Menu ** b1'01,_1 1 < b1-01‘— 1
- : Terminals ~ Terminals
rogramming l T
“QUICK- ﬁ -QUICK-
- Run Source < > Run Source
v b1-02=1+ ] b1-02=1Kl*
VERIFY- Terminals < Terminals
** Main Menu ** EsC
Modified Consts
TQUICK- DA -QUICK-
\ Terminal AM Gain__| +____Terminal AM Gain___
I-Aé‘b-OOS:O.g(()J D ~ H4-0544.50
“ATUNE- (0.06 0502: ) |« — (0"00(;2 50)
** Main Menu ** - A -
Auto-Tuning n A E M TN
-QUICK- -QUICK-
N MOL Fault Select < N MOL Fault §_elect
I L1-01=1 =1~ | L1-01= i1~
Std Fan Cooled  [¥ - Std Fan Cooled
ESC
y 1
“QUICK- “QUICK-
& StallP Decel Sel < StallP Decel Sel
L3-04=1 ~1= | L3-04= *1*
Enabled « Enabled

ESC

é

Fig 3.3 Operations in Quick Programming Mode




€ Advanced Programming Mode

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

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

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

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

EmExample Operations

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

Mode Selection Display

'

_DATA_
ENTER

Monitor Display

.
DV
m
|

) %

Fig 3.4

Setting Display

—DATA_
ENTER|
>
&
<

Operations in Advanced Programming Mode

“ADV- “ADV- “ADV- “ADV-
** Main Menu ** > Ir_l_itialization > Select I___qnguage Select Langy_age
Programming  |¢ [ -00=1 < A1y =0 "1 A1-00=0 *+*
R Select Language [T English English
ESC A ESC A ESC
(=) -0, Me
\ 4 ABV: “ADV- ENTER) [ ADV
-VERIFY- . Initialization > Control Method ” Control Method
Main Menu ™ | | e y-ﬁé--é """"" 5 A1—@ =055 € Ad- 02= 5%
Modified Consts ontrol Method hl Open Loop Vector ESC Open Loop Vector
N EINENN Y
=) ®
-
\ © @
“ATUNE-
Main Menu v ( _ % : @
Auto-Tuning \ “ADV- “ADV- -ADV-
PID Control > PID Mode > PID Mode
— B501=0 b5-[f] =0 *0* | b5-01= [ 0*
PID Mode ~ Disabled < o, Disabled
Y ESC .- A .-
-D*El\ﬁé‘n Menu ** > A \ 4 N DATA
: = “ADV- “ADV- “ADV-
Operation | | [ PID Control > Fb los Det Time____| > | Fb los Det Time_ ___
BB - 14= 1.0Sec bszg%% 108ec bsz%;@z.g%ec
Fblos DetTime [~ “1.0Sec esc “"1.0Sec
ESC ]
v OO
“QUICK-
** Main Menu **
Quick Setting ( @ @
.-/\ ; .-\/ TS
& Torque Limit y|-..Fwd Torgue Limit __] y|-..Fwd Torque Limit __
............................. Ll |— 0, Lad . 0,
[WG-01=200% L7-[$!]‘502()(;0 Yo B L7-%1~— S)O %o
Fwd Torque Limit " 200%” N o " 200%"
A -ESC A
> A4 DATA
“ADV- - “ADV- -ENTER ADV-
Torque Limit »}-.Fwd Torgue Limit _| »{___Torg Lmt Rev Rgn
L7-[%%¥ 200% L7-£E]?3 (%00% P L7-O4=3 00%
Fwd Torque Limit [€ & 200(40),, . ©Q 200%)"
1 ESC 1 A
N I
®® ®
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mSetting User Parameters

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

Table 3.8 Setting User Parameters in Advanced Programming Mode

Step

No Digital Operator Display Description

DRIVE- Rdy
Frequency Ref

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

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

DRIVE-

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

QuICK-

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

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

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

Select Language

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

” 10.0Sec”

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

" 10.0Sec”

-ADV-
Accel Time 1

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

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

“ADV-
Accel Time 1
10 C1-01= 000.0Sec DATA/ENTER Key pressed to enter the set data.
(0.0 ~6000,0)
ec

-ADV-

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

firmed with the DATA/ENTER Key.

“ADV-
Accel Time_1

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

(0.0-—6000.0)
" 10.0Sec”




mExternal Fault Setting Procedure

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

Mode Selection Display Monitor Display Setting Display

. ® @ _ ®

E
Qv
m
=

A “ADV- “ADV-
“ Main Menu ** > Digital Inputs > Termin.al S3 Sel24 > Terminal S3 Sel24
i 1254 H1-[o)] =24 H1-01=
Programming | < T%gm S35l [€ External Fault < NO/Always Det
oo — "24" 50 Coast to ‘tkop
i y
|
i \ 4
VERIFY- Digital Inputs - Terminal S4 Sel \ Terminal S3 Sel
**Main Menu** [ [ T Feeeoy T35 i HIJE =14714 H1-01=ph 24
" . < Fault Reset NC/Always Det
Modified Consts Terminal S4 Sel . g Coast to Stop
ESC A A
= , !
“ABV- “ADV- “ADV-
A 4 ; Digital Inputs N Termi%mal S8 Sel \ Terminal S3 Sel____
AATUNE- | | rUTRERTSS RS d H1-JoE =08708 H1-01= *24*
** Main Menu ** &K 08 =08 < i
Terminal S8 Sel i~ Ext B’caggBlk N.O. I\CI:OQE;?EQ tooN

Auto-Tuning ESC

! A
P N T %
é ©) N__ | Teminals3se! ]
-DRIVE- Y -ADV‘-V N|EZ|/1[-)L(1)r?n= %;\124*
** Main Menu ** ; Digital Inputs Coast to Stop
Operation [E#01=0

Term M1-M2 Sel

™

A

A 4 -ADV-
-QuiIck- - ; Pulse 1/0 Setup
Main Menu BE07=0
Quick Setting Pulse Input Sel

A 4

= s
é} NC/During RUN
Alarm Only

.............................)

Fig 3.5 External Fault Function Setting Example
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@ Verify Mode

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

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

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

EExample Operations

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

Mode Selection Display Monitor Display Setting Display

_DATA_
ENTER

“ADV-
** Main Menu **

Programming

?
R VERIFY-

** Main Menu ** Reference Source
Modified Consts

VERIFY-
Reference Source

e

Y

Y

A A

m m m
z m m z m z
5 @ 5 5
m o s} m o m
o bl bl

A

- R

ESC S
, t
v N e Aocel Time 1

-ATUNE- C1 01 200.0Sec
** Main Menu ** 60805900)

Auto-Tuning A
y
VERIFY- ~VERIFY-
N\ Ahput Voltage ENTER |______Input Voltage _____

E1-01=200VAC [T ”l E1- 01 EOOVAC
Y (155 255) 255

-Vi

ERIFY-

Accel Time 1
C1-0148200.0S
(9,0~6000.9) e

10.0Sec

2>

A 4

A A

A

DRIVE-
o (N N
Operation i T
VERIFY-
\ Motor Rated FLA

7]

VERIFY-
Motor Rated FLA

= E2-01=2.00A < > E2-01=K.00A |
032-840) " | 0,32~6.40
< 1.90

A4 ESC
-Q*L*“ﬁéin Menu ** -é 3-
Quick Setting
=

Fig 3.6 Operations in Verify Mode




€ Autotuning Mode

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

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

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

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

EmExample of Operation

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

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

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

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

Monitor Display Setting Display
G2
ENTER
~VERIFY-
** Main Menu **
Modified Consts
?
A\ 4 _DATA
“ATUNE- -ATUNE- -ATUNE-
** Main Menu ** > Tt;_qm Mode Sel . =.....T.T19.r3(1)r.119_.M9g8;§.e.l...
Auto-Tuning < Stan agd Tuning Standard Tuning
— o o
ESC A . ESC
ANy
Ui JEathEIA; “A.TUNE-
\ 4 »|----Rated Frequency.
-DRIVE- > T1-05 =[§J60.0Hz
** Main Menu ** (0;96-3('3‘0.”0)
Operation ESC
A

“QUICK-
** Main Menu **

-A.TUNE- -A NE- _
| Number of Poles.__
d T1§—9§18 = 48.0Hz/10.5A
G5 START 5> GOAL
i
Quick Setting
~ Rdy RUN > — “ATUNE- -
Tuning Ready 2 ”| 48.0Hz/10.5A
- PresngUN k)é' START >  GOAL Tune Successful
AV . STOP
** Main Menu ** The display will v | 3
Programming automatically ATUNE- ATONE- ol
change depending -~ Tune Aborted ____ .....une Successful___
on the status of STOP key
autotuning.
autotuning starts.

R

p:

* TUnl0 will be displayed during rotational autotuning and TUn11 will be displayed during stationary autotuning. The DRIVE indicator will light when
Fig 3.7 Operation in Autotuning Mode

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







Trial Operation

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

of trial operation.

Trial Operation Procedure...........ccccceeieiiiiiiiiiiiiiieiieeens 4-2
Trial Operation Procedures............cccooovvvvieeeeeeeennnnnnn... 4-3

Adjustment Suggestions ...........ccccoe i 4-17
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Trial Operation Procedure

Perform trial operation according to the following flowchart.

START

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

[

Basic settings
(Quick programming mode)

*1

[

Select operating

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

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

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

‘4—

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

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

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

Fig 4.1 Trial Operation Flowchart

Check/record constants.




Trial Operation Procedures .

Trial Operation Procedures

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

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

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

voltage.

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

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

2. Confirm that the CHARGE indicator has gone out.

3. Remove the terminal cover.

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

5

. Return the terminal cover to its original position.

2007208V ﬂ 4007415V 450v
zo/zau su

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

380-480V class power supply ————

Power supply input terminals
PPy P CHARGE indicator

Fig 4.2 Power Supply Voltage Jumper

& Power ON

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

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

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

* Set all Drive control circuit terminals to OFF.

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

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




€ Checking the Display Status

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

-DRIVE- Rdy

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

Display for normal operation u1-[ill= 60.0 OHz laved in the data displ i
U1-09260.00H2 played in the data display section.
U1-03=10.05A

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

-DRIVE-

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

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

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

in Table 4.2.
Table 4.1 Parameters that Must Be Set
Parameter o Setting Factory
Number N DEEET e Range Setting
Set the control method for the Drive.
0: V/f control
A1-02 Contrf)l method 1: V/f control with PG 0to4 )
selection 2: Open-loop vector control 1
3: Flux vector
4: Open-loop vector control 2
Set the frequency reference input method.
0: Digital Operator
b1-01 Reference selec- | 1: Control circuit term1.nal '(analog input) 0to4 1
tion 2: MODBUS communications
3: Option Card
4: Pulse train input
Set the run command input method.
Operation 0: Digital Operator
b1-02 p . 1: Control circuit terminal (sequence input) 0to3 1 4
method selection .
2: MODBUS communications I
3: Option Card
Acceleration time | Set the acceleration time in seconds for the output
C1-01 1 frequency to climb from 0% to 100%. 0.0t0 6000.0 100
Deceleration time | Set the deceleration time in seconds for the output
C1-02 1 frequency to fall from 100% to 0%. 0.0 t0 6000.0 100
155t0255V 200V
(200-240 V| (200-240
Input voltage set- - . . class) V class)
E1-01 fing Set the Drive's nominal input voltage in volts. 310 t0 510 V 400V
(380-480V | (380-480
class) V class)
Setting for
general-
10% to 200% | purpose
E2-01 ?/Ir(l)ttor rated cur- Set the motor rated current. of Drive's motor of
¢ rated current same
capacity
as Drive
Set to enable or disable the motor overload protec-
tion function using the electronic thermal relay.
L1-01 Motor. protection | 0: Disabled . 0103 |
selection 1: General motor protection
2: Drive motor protection
3: Vector motor protection




4-6

Table 4.2 Parameters that Are Set as Required

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

sent.
b1-03 Stopp?ng method | 0: Deceleration to stop 0103 0
selection 1: Coast to stop
2: DC braking stop
3: Coast to stop with timer
Depends
on capac-
C6-02 Carrier fre- ‘ ltoF ity, volt-
quency selection age, and
The carrier frequency is set low if the motor cable control
is 50 m or longer or to reduce radio noise or leak- mode.
) age current.
Cl?;f‘:: . Zreel_ection Depends
ce-11 | Lueney 1to4 on kVA
for open-loop settin
vector control 2 &
d1-01 to
41-01 to Frequency refer- 41-04-
ences 1 to 4 and | Set the required speed references for multi-step 0.00 to )
d1-04and |. . .. 0.00Hz
jog frequency ref- | speed operation or jogging. 400.00 Hz
d1-17 eronce d1-17:
6.00Hz
H4-02 H4-02:
FM and AM ter- | Adjust when an instrument is connected to the FM 100%
and H4- . . . 0.0 to 1000.0
minal output gain | or AM terminal. H4-05:
05
50%
Sall prevention |t tor Unit,and Brcking Ui, be
L3-04 |selection during > £ ; £ ’ 0to3 1

deceleration

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

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

mOverview of Settings

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

C START )

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

V/f control?

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

= )

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

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

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

Fig 4.3 Settings According to the Control Method

* % %
BN
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mSetting the Control Method

Any of the following five control methods can be set.

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

Drive and replacing existing drives

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

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

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

Al1-02=2
(factory setting)

Open-loop vector
control 1

Current vector control without a PG

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

Flux vector control |A1-02=3

Flux vector control

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

Open-loop vector

control 2 Al-02=4

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

ing.)

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

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

of the Drive.

PG Control without PG (A1-02 = 0)

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

ming mode.

Simple operation of a general-purpose

motor at S0Hz:

E1-03=0

Simple operation of a general-purpose

motor at 60Hz:

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

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

VIf Control with PG (A1-02 = 1)

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

ming mode.

Simple operation of a general-purpose

motor at SO0Hz:

E1-03=0

Simple operation of a general-purpose

motor at 60Hz:

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

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

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

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

Perform autotuning. If the motor can be operated, perform rotational autotuning. If the motor cannot be oper-
ated, perform stationary autotuning. Refer to the following section on 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 is long, etc.

H Setting the Autotuning Mode
One of the following three autotuning modes can be set.
* Rotational autotuning
« Stationary autotuning

« Stationary autotuning for line-to-line resistance only

Always confirm the precautions before autotuning before performing autotuning.

Rotational Autotuning (T1-01 = 0)

Rotational autotuning is used only for open-vector control. Set T1-01 to 0, input the data from the nameplate,
and then press the RUN Key on the Digital Operator. The Drive will stop the motor for approximately
1 minute and then set the required motor parameters automatically while operating the motor for 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 data from
the nameplate, and then press the RUN Key on the Digital Operator. The Drive will supply power to the sta-
tionary motor for approximately 1 minute and some of the motor parameters will be set automatically. The
remaining motor parameters will be set automatically the first time operation is started in drive mode.




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

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

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

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

B Precautions Before Using Autotuning

Read the following precautions before using autotuning.

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

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

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

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

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

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

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

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

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

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

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

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

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

3. Perform autotuning.

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

Output voltage

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

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

from motor nameplate

Rated voltage from motor nameplate

Fig 4.4 Motor Base Frequency and Drive Input Voltage Setting

1
- 1. When speed precision is required at high speeds (i.e., 90% of the rated speed or higher), set T1-03 (Motor

~ rated voltage) to the input power supply voltage x 0.9.
® 2. When operating at high speeds (i.e., 90% of the rated speed or higher), the output current will increase as
IMPORTANT the input power supply voltage is reduced. Be sure to provide sufficient margin in the Drive current.

EPrecautions after Rotational and Stationary Autotuning

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




B Parameter Settings for Autotuning

The following parameters must be set before autotuning.

Table 4.3 Parameter Settings before Autotuning

Name Data Displays during Autotuning
) Open- Open-
Parameter 8 Setting Factory )
Number | Display Displey Range Setting Vit V/Bgth \/Ig(?trc))r v';'éiﬁr vlggt%r
1 2
Motor 1/2 | When switching to motor 2 is
selection”! | selected, set the motor for
which autotuning is to be per-
T1-00 formed. .(Thls parameter 18 lor2 1 Yes Yes Yes Yes Yes
ignored if motor 2 is not
Select
Motor selected.)
1: Motor 1
2: Motor 2
Autotun- | o the autotuni d
ine mode et the autotuning mode.
s elgecti on | 0:Rotational autotuning 2(Vih
T1-01 1: Stationary autotuning 0to2 0(Vec- | Yes | Yes | Yes | Yes | Yes
Tuning 2: S.tationa.ry autqtuning for tor) 4
Mode Sel line-to-line resistance only
Motor
output
power Set the output power of the 0.00 to 0.40 kW
T1-02 : Yes Yes Yes Yes Yes
motor in kilowatts."> 7 650.00 kW *2
Mtr Rated
Power
Motor 0 to
rated 2550V 200.0 V
voltage (200-240 V | (200-240
Set the rated voltage of the class) V class)
T1-03 - - Y Yo Yo
motor in volts.*S 6 Oto | 4000V i R
Rated 510.0 V | (380-480
Voltage (380-480 V | V class)
class)
Motor
rated Set th d f th 0.32
et the rated current of the 32to
T1-04 |current ) +5 7 «3 | 190A™ | Yes | Yes | Yes | Yes | Yes
motor in amps. 6.40 A
Rated
Current
Motor
base fre- e base T i
et the base frequency of the 0 to
. quency } }
T1-05 motor in hertz,*3 ™ *5 *6 400.0 Hz 60.0Hz Yes Yes Yes
Rated Fre-
quency
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Table 4.3 Parameter Settings before Autotuning(Continued)

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

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

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

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

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

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

*
[ S S

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

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

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

mSetting Examples
The following are examples of settings for applications.

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

 To prevent the machine from being operated in reverse, set b1-04 to 1 to disable reverse operation.
* To increase the speed of a 60Hz motor by 10%, set E1-04 to 66.0Hz.

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

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

€ No-load Operation

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

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

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

be provided to start Drive operation.

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

INFO
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@ Loaded Operation

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

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

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

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

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

B Checking Operating Status

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

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

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

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

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

If required, the copy function in parameters 03-01 and 03-02 displayed in advanced programming mode can
be used to copy the changed settings from the Drive to a recording area in the Digital Operator. If changed set-
tings are saved in the Digital Operator, they can be easily copied back to the Drive to speed up system 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 area in the Drive. Later, after Drive settings have been changed, the user parameters can be initialized to
the settings saved in the separate memory area when 02-03 was set to 1 by setting A1-03 (Initialize) to 1110.

BUser Parameter Access Levels (A1-01)

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

mPassword (A1-04 and A1-05)

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

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

Table 4.4 Adjusted User Parameters

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




Table 4.4 Adjusted User Parameters (Continued)

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

(E1-10)




Table 4.4 Adjusted User Parameters (Continued)

Adjustment Suggestions

Control Name Factory | Recommended .
Method (Parameter Number) PR Setting Setting e e
* Increase the setting if
ASR proportional * Torque and speed torque or speed response is
gain 1 (C5-01) and response slow.
ASR proportional * Controlling hunting 20.00 10.00t050.00 1, Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.
ASRintegral time | Torque and speed ' E)idszeoihse Z:glrr:i 1f)nse is
(high-speed) (C5-02) d P 0.300 d P P
response slow.
and * Controlling huntin 0.500sec to * Increase the setting if
ASR integral time 2 otng £ 1.000sec . seting
and vibration hunting or vibration
(low-speed) (C5-04)
occurs.
Set the output frequency at
Flux vector Switching the ASR which to change the ASR
control ASR switching propoﬁlopal gain and 0.0 to max. propgﬂlonal gain and inte-
(A1-02=3) frequency (C5-07) integral time 0.0Hz output gral time when the same val-
4 Y according to the frequency | ues cannot be used for both
output frequency high-speed and low-speed
operation.
. . . Increase the setting if
ASR primary delay | = Controlling hunting -\ 4. | 0004 (0 0.020 | machine rigidity is low and
time (C5-06) and vibration . .
the system vibrates easily.
¢ Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequency magnetlg nose Depends 2.0 kHz to high. L
. + Controlling hunting on the * Reduce the setting if
selection (C6-02) o . default . o
and vibration at low | capacity. hunting or vibration occurs

speeds (3Hz or less)

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

Control Name Factory | Recommended .
Method (Parameter Number) e Setting Setting el el
* Increase the setting if
ASR proportional » Torque and speed torque or speed response is
gain 1 (C5-01) and response slow.
ASR proportional  Controlling hunting 10.00 10.00t050.00 1, Reduce the setting if
gain 2 (C5-03) and vibration hunting or vibration
occurs.
ASRintegral time | ), Torque and speed ' E)idﬁzcz);hse Zzglrne% 1fmse is
(high-speed) (C5-02) q P 0.300 q P P
response slow.
and * Controlling huntin, 0.500sec to * Increase the setting if
ASR integral time 2 otng & 1.000sec . seting
and vibration hunting or vibration
(low-speed) (C5-04)
occurs.
Set the output frequency at
S;:;E:OOP Switching the ASR which to change the ASR
control 2 ASR switching proporthnal gain and 0.0 to max. proporthnal gain and
(A1-02 = 4) | frequency (C5-07) integral time 0.0Hz output integral time when the same
4 Y 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 | = Controlling hunting | 1600 | 0,04 100.020 | machine rigidity is low and
time (C5-06) and vibration . .
the system vibrates easily.
* Increase the setting if
* Reducing motor motor magnetic noise is
Carrier frequenc magnetic noise Depends high.
T ireq Y  Controlling hunting on the Default value |+ Reduce the setting if
selection (C6-11) R . . o
and vibration at low | capacity. hunting or vibration occurs
speeds (3Hz or less) at low to middle-range
speeds.

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

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

If speeds are inaccurate during regeneration in open-loop vector control 1, enable Slip Compensation 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
is C3-01 = 0.0 (slip compensation disabled).

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

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

Name (Parameter Number)

Application

Dwell function (b6-01 to b6-04)

Used for heavy loads or large machine backlashes.

Droop function (b7-01 to b7-02)

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

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

Adjust torque during acceleration and deceleration.

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

Used to prevent shock when completing acceleration.

Jump frequencies (d3-01 to d3-04)

Used to avoid resonance points during operation.

Analog input filter time constant (H3-12)

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

Stall prevention (L3-01 to L3-06)

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

Torque limits (L7-01 to L7-04)

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

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

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

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

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

User Parameter Tables ..o 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 Range | Setting | Opera- | v/ | with | Vec- | Vec- | Vec- | Register
tion PG tor tor tor
1 2
Reference | Selects the frequency
selection reference input source.
0: Operator - Digital preset
speed U1-01 or d1-01 to
d1-17.
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:
* Setting Range:
* Factory Setting:

* Change during Operation:

* Control Methods:

* MODBUS Address:
* Page:

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

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

Refer to page 5-96 for factory settings by control method.

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

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

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

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

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

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

Reference page for more detailed information on the parameter.



Digital Operator Display Functions and Levels5-3 .

Digital Operator Display Functions and Levels

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

MENU

Drive Mode

Drive can be operated and its
status can be displayed.

Quick Programming Mode

Minimum parameters required
for operation can be monitored
or set.

Advanced Programming Mode

All parameters can be moni-
tored or set.

Verify Mode

Parameters changed from the
default settings can be moni-
tored or set.

Autotuning Mode

Automatically sets motor
parameters if autotuning data
(from motor nameplate) is
input for open-loop vector con-
trol or to measure the line-to-
line resistance for V/f control.

No. | Function Display
U1 Status Monitor Parameters Monitor
u2 Fault Trace Fault Trace
u3 Fault History Fault History
A1l Initialize Mode Initialization
A2 User-specified Setting Mode Parsers
b1 Operation Mode Selections Sequence
b2 DC Injection Braking DC Braking
b3 Speed Search Speed Search
b4 Timer Function Delay Timers
b5 PID Control PID Control
b6 Dwell Functions PID Control
b7 Droop Control Droop Control
b8 Energy Saving Eneray
b9 Zero Servo Zero Servo
C1 Acceleration/Deceleration AccellDecel
C2 |[S-curve Acceleration/Deceleration |s-curve Accel
C3 Motor Slip Compensation Molor St
C4 Torque Compensation Torque Comp
C5 Speed Control (ASR) ASR Tuning
C6 Carrier Frequency Carrier Freq
d1 Preset Reference rifesel
d2 Reference Limits Refarence
d3 Jump Frequencies FroaemPies
d4 Reference Frequency Hold Sequence
d5 Torque Control Torque Control
dé Field Control wenkaing
E1 VI/f Pattern VIf Pattern
E2 Motor Setup Motor Setup
E3 Motor 2 V/f Pattern Vif Patiem 2
E4 Motor 2 Setup Motor Setup 2
F1 PG Option Setup P& pon
F2 Analog Reference Card Al-14 Setup
F3 Digital Reference Card [D1-08, 16 Setup)
F4 Analog Monitor Cards AR
F5 Digital Output Card Q02,08
F6 Communications Option Card ~ [cp-916 setup
H1 Multi-function Contact Inputs Digital Inputs
H2 Multi-function Contact Outputs Qighal
H3 Analog Inputs Analog Inputs
H4 Multi-function Analog Outputs Bnaloa.
H5 MODBUS Communications Segal Gom
H6 Pulse Train [Pulse /0 Setu
L1 Motor Overload oMot
L2 Power Loss Ridethrough Rurgss
L3 Stall Prevention Provton
L4 Reference Detection Ref Detection
L5 Fault Restart Fault Restart
L6 Torque Detection proraue
L7 Torque Limits Torque Limit
L8 Hardware Protection pdwe |
n1 Hunting Prevention Function Hunting Prev
n2 Speed Feedback Protection Control AFR
n3 High-slip Braking High Slip
n4 Speed Estimation Observer
n5 Feed Forward Feedfoward
ol Monitor Select Monitor Select
02 Multi-function Selections selnons
o3 Copy Function oo
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
Parameter o Setting | Factory ; IF Bl pen | MODBUS
Description ) during VI Flux | L i
Number i Range | Settin ; i 00op ux | Loop | Register
Display g 9| Operation | Vf "FV,'g‘ Vector | Vector | Vector | - °
1 2
Control Selects the Control Method of the Drive.
Method 0: V/F control without PG
Selection 1: V/F control with PG
2: Open Loop Vector
Al-02 3: Flux Vector (Closed Loop Vector) Oto4 2 No Q Q Q Q Q 102H
Control 4: Vector 2 wo/PG
Method Note: Does not return to factory
setting when drive is initialized.
Frequency | Selects the frequency reference input
Reference | source.
Selection 0: Operator - Digital preset speed Ul-
01 ord1-01 to d1-17.
1: Terminals - Analog input terminal
Al (or terminal A2 based on
b1-01 parameter H3-09). 0to4 1 No Q Q Q Q Q 180H
Reference | 5. Serjal Com - Modbus RS-422/485
Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board
connected on 2CN.
4: Pulse Input (Terminal RP)
Run Selects the run command input source.
Command | 0: Operator - RUN and STOP keys on
Selection Digital Operator.
1: Terminals - Contact closure on
b1-02 terminals S1 or S2. 0to3 1 No Q Q Q Q Q 181H
Run 2: Serial Com - Modbus RS-422/485
Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board
connected on 2CN.
Stopping Selects the stopping method when the
Method run command is removed.
Selection 0: Ramp to Stop
1: Coast to Stop Oto3
b1-03 ) 2: DC Injection to Stop 13 0 No el Q Q Q Q 182H
Stopping 3: Coast with Timer (A new run
Method command is ignored if received
before the timer expires).
Acceleration
Time 1 i
C1-01 Sets 'the time to accelerate from zero to Yes Q Q Q Q Q 200H
Accel maximum frequency. 0.0
Time 1 .
11005
Deceleration 6000.0
Time 1 i i *1
C1-02 Sets the time to decelerate from maxi Yes Q Q Q Q Q 201H
Decel mum frequency to zero.
Time 1




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - VIE Bl pen | MODBUS
Description : during 1 Flux | L :
Number i Range | Settin 3 i 00p ux | LOop | Register
Display g 9| Operston | V/f Vé'g] Vector | Vector | Vedor |
1 2
Carrier Selects the number of pulses per
Frequency | second of the output voltage
Selection | waveform. Setting range determined
by C6-01 setting.
0: Low noise
1: Fc=2.0 kHz 6
C6-02 2: Fe=5.0 kHz 0toF | . No | Q| Q| Q| Q,,|24H
Carrier 3: Fc=8.0kHz
Freq Sel 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-loop | 1: 2kHz (3-phase modulation) 4 . ) . .
- . 20| *¥12 | *12 | *12
C6-11 1 Vector 2: 4kHz (3-phase modulation) lod ) No Q 22DH
Control 2 | 3. 6kHz (3-phase modulation)
Carrier 4: 8kHz (3-phase modulation)
Freq Sel
Frequency
d1-01 | Reference 1 Setting units are affected by 01-03. 0.00Hz | Yes A A A A A 280H
Reference 1
Frequency | Frequency reference when
41-02 Reference 2 multl—functlop input M}lltl—stc?p speed 0.00Hz | Yes A A A A A 281H
reference 1" is ON. Setting units are
Reference 2| 4 ffected by 01-03.
Frequency | Frequency reference when 5
41-03 Reference 3 | multi-function input "Multi-step speed 0.00Hz | Yes A A A A A 2801
reference 2" is ON. Setting units are ' I
Reference 3 | , ffected by 01-03. 0
Frequency | Frequency reference when to
41-04 Reference 4 multl-functlor'l' {nput Mult‘l-step §peed 40*0.00 0.00Hz | Yes A A A A A 2831
reference 1, 2" is ON. Setting units are 9
Reference 4 | 5 ffected by 01-03.
Jog Frequency reference when: "Jog
Frequency | frequency reference" is selected via
Reference | multi-function input terminals. "Jog
frequency reference" has priority over
"multi-step speed reference 1 to 4".
di-17 Parameter d1-17 is also the reference 6.00Hz | Yes Q Q Q Q Q 2924
Jog for the JOG key on the Digital Opera-
Reference tor, and the multi-function inputs
"forward jog" and "reverse jog".
Setting units are affected by 01-03.




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\ii

i 3533
with
PG Ve::tor

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

E1-01

Input
Voltage
Setting

Input
Voltage

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

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

155.0
to
255.0

(240V)
*3

2300V
*3

300H

E1-03

\%
Pattern
Selection

V/F
Selection

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

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

0:50Hz

: 60Hz Saturation

: 50Hz Saturation

: 72Hz (60Hz Base)

:50Hz VT1

: 50Hz VT2

:60Hz VT1

: 60Hz VT2

: 50Hz HST1

: 50Hz HST2

: 60Hz HST1

: 60Hz HST2

: 90Hz (60Hz Base)

: 120Hz (60Hz Base)

: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

DO W@> 000U s WN —

0 to FF

No

No

302H




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - VIE Bl pen | MODBUS
Description : during 1 Flux | L :
Number i Range | Settin 3 i 00p ux | LOop | Register
Display g 9| Operston | V/f Vé'g] Vector | Vector | Vedor |
1 2
Max.
Output 40.0
Frequency |y to | 60.0Hz
E1-04 ) (PmAX) (55‘52’22 400.0 x4 No Q| Q Q Q Q 303H
Max (E1-13), *Q
Frequency v
(E1-08) '
Max. VHIN /
Output (E1-10) [T ; 0.0
Voltage G G (e (ron to 230.0 V
Max These parameters are only applicable *3
Voltage when V/f Pattern Selection is set to
B Custom (E1-03 = F or FF). To set V/f
ase characteristics in a straight line, set the 0.0
Frequency -
FA same values for E1-07 and E1-09. In to 60.0Hz
E1-06 | (FA) this case, the setting for E1-08 willbe | 440 ¢ *4 No Q Q Q Q Q 305H
Base disregarded. Be sure that the four fre- *9
Frequency | quencies are set in the following man-
Min. ner or else an OPE10 fault will occur:
Output 0.0
g | Fresuency E1-04 > E1-11 > E1-06 > E1-07 > E1-09 o [osH | o . s
- (FMIN) ) 400.0 " o Q| Q Q Q
- Note: Setting parameter E1-01 to zero *
Min is also acceptable.
Frequency
Base Set only when the V/F pattern is finely 0.0
Voltage adjusted in the constant power (HP) t;)
EL-13 (VBASE) | area above base speed. Adjustment is 2550 | 00V No A A Q Q Q 30CH
not normally required. If E1-13 = 0.0, *5
Base . . (240V)
then value in E1-05 is used for E1-13. 3
Voltage Auto-Tuning sets this value.
Motor
Rated Sets the motor nameplate full load 0.32 1.90 A
E2-01 | Current current in amperes (A). This value is GtZO ' s No Q Q Q Q Q 30EH
Motor automatically set during Auto-Tuning. ;7
Rated FLA
Number of
Motor Sets the number of motor poles. This
E2-04 | Poles value is automatically set during 2 to 48 4 No No | Q No Q Q 311H
Number of | Autotuning.
Poles
Motor
Rated Sets the motor rated power in kilowatts 0.00 0.40
E2-11 | Output (kW). This value is automatically set to 0 No Q| Q Q Q Q 318H
Mitr Rated | during Auto-Tuning. 1HP =0.746kW | 650.000
Power
PG
Parameter | Sets the number of pulses per revolu- 0
F1-01 tion of the encoder (pulse generator). to 600 No No | Q No Q No 380H
PG (Do not set as a multiple.) 60000

Pulses/Rev




Name

Control Methods

) Change Open Open
Parameter . Description Setting | Factory A Vi -Igo Flux Lgo MODBUS
Number | Djsplay Range | Setting | o | Vit Vl\:,’,g] Ve::tgr el Ve;tgr Register
Terminal Sets terminal FM output level when
FM Gain | selected monitor is at 100%.1In order to
Setting adjust the meter, 100% of the
appropriate output is multiplied for the
gain setting, the bias amount is added
and then output. 0.00
See H4-02 when stopped in Quick, )
H4-02 Advanced, or Verifyprflode. %03 to 100% Yes Q Q Q Q Q 4IEH
Termingl appears on the setting screen, then 1000.0
EM Gain | terminal FM is used.
See H4-04 when stopped in Quick,
Advanced, or Verify mode. If 06
appears on the setting screen, then
terminal AM is used.
Terminal Sets terminal AM output voltage (in
AM Gain | percent of 10Vdc) when selected
Setting monitor is at 100% output. In order to
adjust the meter, 100% of the
appropriate output is multiplied for the
gain setting, the bias amount is added
and then output. 0.00
H4-05 See H4-02 when stopped in Quick, to 50% Yes Q Q Q Q Q 421H
Terminal | Advanced, or Verify mode. If 03 1000.0
AM Gain | appears on the setting screen, then
terminal FM is used.
See H4-04 when stopped in Quick,
Advanced, or Verify mode. If 06
appears on the setting screen, then
terminal AM is used.
Motor Sets the motor thermal overload
Overload | protection (OL1) based on the cooling
Protection | capacity of the motor.
L1-01 |Selection |O0: Disabled 0to3 1 No Q Q Q Q Q 480H
1: Standard Fan Cooled (< 10:1 motor)
g/l(l)LtF ault | 5. Standard Blower Cooled (210:1 motor)
elec

3: Vector Motor (<1000:1 motor)




Digital Operator Display Functions and Levels

Name Control Methods
- Change [®) [®)
Parameter o Setting | Factory - Vi Bl pen | MODBUS
Description ; during 1] :
Number i Range | Settin ! i | floop | Flux | Loop | Register
Display 9 9 | Operaton | V/f vlgléh Vedior | Vi Vector 9
1 2
Stall When using a braking resistor, use

L3-04

Prevention | setting "0". Setting "3" is used in

Selection | specific applications.

During 0: Disabled - The Drive decelerates at

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

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

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

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

1 | No | Q] Q| Q| Q| Q| 4920

StallP
Decel Sel

*

* % % % %

*

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

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

2. The factory setting depends on the Drive capacity.

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

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

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

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

8

9

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

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

11.The setting range is 0 to 2 for flux vector control and open-loop vector control 2.
12.Quick Settings are used if Multi-Function Input is set for two motors.

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




———————————————————————————
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User Parameter Tables

@ A: Setup Settings

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

H Initialize Mode: A1

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

Name Control Methods
Parameter Teceelon Setting | Factory C;Z?;ge v | Open Open | MODBUS
Number | Display p Range | Setting 91 vk V;Iteh \I;gc(:gr \2;"; \I;g;gr 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 0to 6 0 Yes A | A A A A 100H
Select 2: German
Language 3: French
4: Ttalian
5: Spanish
6: Portuguese
Access Selects which parameters are
Level accessible via the Digital
Selection Operator.
0: Operation Only
Al-01 1: User Level (only available Ot02 2 Yes Al A A A A 101H
Access if A2 parameters have
Level been set)
2: Advanced Level
Control Selects the Control Method of
Method the Drive.
Selection 0: V/F control without PG
1: V/F control with PG
2: Open Loop Vector
Al1-02 3: Flux Vector (Closed Loop 0to4 2 No Q Q Q Q Q 102H
Control Vector)
Method 4: Vector 2 wo/PG
Note: Does not return to
factory setting when the
drive is initialized.




User Parameter Tables

Name Control Methods
Parameter D it Setting | Factory (.:,jha.n g¢ v | Open Open | MODBUS
Number | Display escription Range | Setting | "9 |\ Vélg] \I;gc?gr \2;3’ \I;gc?gr Register
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 Initialize (The user to 0 No A| A A A A 103H
Init must first set their own | 3330
Parameters parameter values and

then store them using

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

Password 1 | When the value set into
A1-04 does NOT match the
value set into A1-05,
parameters A1-01 thru A1-03
and A2-01 thru A2-32 cannot
A1-04 | Enter be changed. All other to 0 No | A|A| A | A | A | 104H

parameters as determined by
Password A1-01 can be changed. 9999
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 5
be changed. All other

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

Al1-05 to 0 No A| A A A A 105H

9999 I

mUser-set Parameters: A2

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

Name Control Methods
) Change 0 0
Parameter o Setting | Factory - pen pen | MODBUS
Description ) during N '
Number i Range | Settin i ith | Loop | Flux | Loop | Register
Display 9 9| Operation | V/f V;'g‘ Vector | Vector | Vector 9
1 2
User Parameter | Selects the parameters to be
1t032 available in the User Access b1-01
A2-0lto Level (A1-01 = 1). These o - No | A|lAa| a | A a|l6Ho

A2-32 125H

User Param | parameters are not related to | 02-08
1to 32 the User Initialize function.




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

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

EOperation Mode Selections: b1

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

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

Command input source.

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

1: Terminals - Contact closure

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

2: Serial Com - Modbus RS-

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

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

Stopping Selects the stopping method

Method when the run command is
Selection removed.
0: Ramp to Stop
1: Coast to Stop 0Oto3
b1-03 ) 2: DC Injection to Stop * 0 No Q Q Q Q Q 1820
Stopping 3: Coast with Timer (A new
Method run command is ignored if
received before the timer
expires).
Reverse

Determines the forward

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

Operation

Reverse
Oper




User Parameter Tables

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

* The setting range is 1 or 2 for flux vector control and open-loop vector control 2.




EDC Injection Braking: b2

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

Name Control Methods
. Change Open Open
Parameter o Setting | Factory - p P MODBUS
Number Display Description Range | Setting Odunn‘g VI \,z,g, \';g;gr \F/:el(::)r \I;gc(:gr Register
1 2
DC Injection | Sets the frequency at which
Braking Start | DC injection braking starts
Frequency when ramp to stop 0.0
(b1-03 = 0) is selected. )
b2-01 1£b2-01< E1-09, DC Injection to 0.5Hz No A | A A A A 189H
DClnj Start | praking starts at E1-09. 100
Freq Note: Zero Speed restrictions
are active in Flux Vector Mode.
DC Injection | Sets the DC injection braking
Braking current as a percentage of the
Current Drive rated current. 0
b2-02 Note: The DC excitation o | 50% | No | A|A| A | No| No | 18aH
current is determined by the
DClnj setting in E2-03 when 100
Current operating in flux loop vector
control mode.
DC Injection
Braking
Time/DC Sets the time of DC injection | 0.00
b2-03 E?‘Clta“f’n braking at start in units of to 0.00s | No A|A| A A A 18BH
Time at Start | g 01 seconds. 10.00
DClnj
Time@Start
DC Injection | Sets the time length of DC
Braking Time | injection braking at stop in
at Stop units of 0.01 seconds.
1: When b1-03 = 2, actual
DC Injection time is
calculated as follows:
(b2-04) x 10 x
(OutputFreq) / (E1-04)
2: When b1-03 =0, this
parameter determines the 0.00
b2-04 amount of time DC to 0.50 s No A | A A A A 18CH
DClnj Injection is applied to the 10.00
Time@Stop motor at the end of the
decel ramp.
3: This should be set to a
minimum of 0.50 seconds
when using HSB. This will
activate DC injection during
the final portion of HSB and
help ensure that the motor
stops completely.
Magnetic
Flux Sets the magnetic flux 0
b2-0g | Compensation | compensationasa percentage | | o, | 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 Clitng Open Open | MODBUS
R f during i Loop | Flux | Loop i
ange | Setting Opera Vi | with Ve[ Ve Register
PG

1 2

Parameter

Number | Display Description

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

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

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

2: Current Detection Speed

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

SpdStch at (however the current

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

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

Speed Estimation Method: I

Motor speed and direction are

measured using residual

motor flux.

Current Detection Method:

Motor speed is measured

using current feedback levels

(unidirectional only).

—_

W

Speed Used only when b3-01 =2 or
Search 3. Sets speed search operating
Deactivation | current in units of percent, with
b3-02 Current drive rated current as 100%. t© 100%"* No A | No A No A 1921

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

Current

Speed

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

b3-03 | Time 3. Sets the deceleration time to 2.0s No A | No| A No | No 193H
during speed search. 10.0

SpdSrch
Dec Time




Name

Control Methods

1:Enable - Drive uses detected
direction

! Change Open Open
Parameter g Setting | Factory ) p p MODBUS
Number | Display Description Range | Setting Odurln_g VI \,;,’/Ig] \I;gc?gr \2;; \I;g;gr Register
1 2
Speed Sarch | Delays the speed search
Delay Time | operation after a momentary 0.0
b3-05 power loss to allow time for an to 0.2s No A | A A A A 195H
Search external output contactor to 20.0
Delay re-energize.
Speed Sarch
lgetectlonﬁ Sets the gain for the frequency 1.00
6310 | GO | @t which the Drive starts speed | 110 | No | A [No| A [ No | A | 19aH
estimation speed search. Use
1.20
Srch Detect | ©nly when b3-01=0or 1.
Comp
Proportional | Sets n4-08 in units of 1.0 for
Gain of P-gain (PI Controls) as the
Observer Observer during Speed Search.
During Note: Normally this parameter
Speed need not be changed, although 0-1
b3-13 L. i to 1.0% No No | No | No | No A 19DH
Search a low setting is needed when 20
OV occurs during speed search ’
Srch Est p | With a large amount of load
Gain inertia. Set larger values when
working with speed agree.
Bi-directional | This parameter enables the
Speed Drive to detect the direction of
Search rotation of the motor during
Selection speed search.
b3-14 0: Disable - Drive uses Otol 1 No A | A A No A 19EH
frequency reference
Bidir Search direction.
Sel

* 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.




User Parameter Tables

ETimer Function: b4

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

Name Control Methods
) Change [®) [®)
Parameter g Setting | Factory - pen pen | MODBUS
Description : during VI ;
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9| Operation | V/f V;'E;h Vector | Vector | Vector 9
1 2
Timer Used in conjunction with a
Function multi-function digital input
ON-delay and a multi-function digital 0.0
b4-01 | Lime output programmed for the to 00s | No |A|A| A | A]| A | 1A3H
timer function. This sets the 30000
Delay-ON amount of time between when ’
Timer the digital input is closed, and
the digital output is energized.
Timer Used in conjunction with a
Function multi-function digital input
OFF-delay and a multi-function digital 0.0
b4-02 | 1ime output programmed for the to | 00s | No | A|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.
HPID Control: b5
User parameters for PID control are shown in the following table.
Name Control Methods
Parameter Setting | Factory | CN2n9e v | Open Open | MODBUS

Description during Lo :
! . p | Flux | Loop | Register
Operation | V/f V;'g Vector | Vector | Vector 9

Number Display Range | Setting

1 2 5
PID Function | This parameter determines
Setting the function of the PID I
control.
0: Disabled
b5-01 I: D= Feedback 0Oto4 | 0 No |A|A| A | A | A | 1asH

2: D= Feed-Forward

PID Mode 3: Freq. Ref. + PID output
(D = Feedback)

4: Freq. Ref. + PID output
(D = Feed-Forward)

Proportional 0.00

Gain Setting f;ﬁ,?gg;ﬁfgﬁ‘;“al gainof | | 100 | ves | A | Al A | Al A | 1a6H
PID Gain 25.00

b5-02

Integral Time | ges the integral time for the 0.0

bs-03 | Setting PID controller. A setting of to 1.0s Yes A|A| A A A 1A7H
PID I Time zero disables integral control. | 360.0

Integral Limit | Sets the maximum output

Setting possible from the integrator. 0-0
b5-04 to 100.0% | Yes A A A A A 1A8H
Set as a percentage (%) of
PIDILimit | maximum frequency. 100.0
Derivative Sets D-control derivative 0.00
bs-05 | Time time. A setting of 0.00 to 0.00s | Yes A|A| A A A 1A9H

PID D Time disables derivative control. 10.00




Name

Control Methods

f Change [®) [®)
Parameter g Setting | Factory 3 vii | Open pen | MODBUS
Description ) during L Flux | L ’
Number i Range | Settin 3 f 00p ux | Loop | Register
Display g 9 | Operston | V/f MF’,Ig] Vector | Vedor | Vector |
1 2
PID Output | Sets the maximum output 0.0
b5-06 Limit possible from the entire PID to 100.0% | Yes Ala A A A LAAH
. controller. Set as a percentage 100.0
PID Limit (%) of maximum frequency. :
PID Offset Sets the amount of offset of the
Adjustment | output of the PID controller.
Set as a percentage (%) of -100.0
maximum frequency. ’ o
b5-07 The offset is summed with the | Ot(()) 0 0.0% Yes AlA A A A IABH
PID Offset PID output. This can be used ’
to artificially kick-start a slow
starting PID loop.
PID Primary | Sets the amount of time for
Delay Time | the filter on the output of the
Constant PID controller.
Note: The offset is summed 0.00
with the PID output. )
b5-08 This can be used fo to 0.00 s Yes A | A A A A 1ACH
HD Delay artifically kick-start a 10.00
Time slow starting PID loop.
Note: Normally, change is not
required.
PID Output Determines whether the PID
Level controller will be direct or
Selection reverse acting.
b5-09 0: Normal Output (direct Oorl 0 No A | A A A A 1ADH
Output Level acting)
Sel 1: Reverse Output (reverse
acting)
PID Output . 0.0
bs-10 | Gain Setting ls)f]t)s iit‘;zg’;t gain of the to 10 | No | A|A| A | A | A | 1AEH
Output Gain 250
PID Output | 0: Zero Limit (when PID
Reverse output goes negative,
Selection Drive stops). Zero Limit is
bs-11 automatic when reverse | | No | A|A| A | A | A | I1AFH
prohibit is selected using
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
bs-12 | Selection ?;:;?foietzcttg withthe 1\ 505 | o No |A|A]| A | A /| A | 1BH
energized)
2: Fault (detection of loss of
Fb los Det Sel

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




User Parameter Tables

Name Control Methods
f Change [®) [®)
Parameter - Setting | Factory . vy | ©OPen pen | MODBUS
Description ) during L Flux | L :
Number i Range | Settin 3 i 00p ux | Loop | Register
Display : 9| Operation | V/f Vl\:l,'g] Vector | Vector | Vector | 2
1 2
PID
FDeedbz.ick Loss | Sets the PID feedback loss 0
etection :
b5-13 | Level detection levelasa to 0% | No | A|A| A | A | A | IBIH
percentage (%) of maximum 100
Fb los Det frequency (E1-04).
Lvl
PID
Feedback
Loss Sets the PID feedback loss 0.0
b5-14 | Detection detection delay time in terms to 1.0s No A|lA| A | A A 1B2H
Time of seconds. 25.5
Fb los Det
Time
PID Sleep Sets the sleep function start
Function frequency. 0.0
bs-15 | Startlevel | Note: Enabled even when to |00Hz| No | A|A| A | A | A | IB3H
PID Sleep PID control mode has 400.0
Level not been selected.
PID Sleep
Delay Time : 0.0
b5-16 Sets the sleep function delay | "1 o0 Ng | Al A | A | A | A | iBaH
PID Sleep time in terms of 0.1 seconds. 255
Time
PID Applies an accel/decel time to
Accel/decel | the PID setpoint reference. The
Time Drive's standard softstarter 0.0
b5-17 ¥ ; to | 00s | No | A|A| A | A | A | 1BsH
(Cl-xx and S-curve) still 255
HD Acc/Dec | affects the output of the PID ’
Time algorithm.
PID
Setpoint Allows the b5-19 setting to be
bs-18 | Selection the PID target setpoint value. 0to 1 0 No Ala A A A |DCH
0: Disabled
PID 1: Enabled
Setpoint Sel
PID Setpoint 0.0
b5-19 Sets the PID target value. o 0.0 % No Ala A A A |DDH
PID Setpoint Use only when b5-18 =1 100.0




EDwell Functions: b6

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

Name Control Methods
. Fac- | Change
Parameter sl Setting : Open Open | MODBUS
. Description tory during Vit ’
Number | Display p Range Setting | Operation | V/f V;ItGh I\;gcc:gr \'2‘;’; \';g;gr Register
1 2
Dwell
Reference 0.0
b6-01 | At Start to |0O0Hz| No |A|A| A | A | A | 1B6H
Dwell Ref 400.0
@Start
Dwell
Time at Run command ON
Start Slils 0.0
b6-02 Output frequency to 0.0s No Al A A A A 1B7H
Dwell 10.0
Time
@Start \_N
b6-01 b6-03 Time
Dwell _[
Frequency bé:ﬁ% o604 0.0
b6-03 | atStop o o [00Hz| No |A|A| A |A| A | IB8H
The dwell function is used to 408 0 z ©
Dwell Ref | temporarily hold the frequency :
@Stop when driving a motor with heavy
Dwell  |l0ad.
Time at
Stop 0.0
b6-04 to 0.0s No Al A A A A 1B9H
Dwell 10.0
Time
@Stop
EDROOP Control: b7
User parameters for droop functions are shown in the following table.
Name Control Methods
) Change [e) [e)
Parameter ‘ot Setting | Factory } v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin ; f oop | Flux | Loop | Register
. Display & "9 | Operafion | V/f V;'tGh Vector | Vector | Vector g
1 2
Droop Sets the speed decrease as a
Control Level | percentage of motor base 0.0
speed (E1-06) when the )
b7-01 . o to 0.0% Yes | No | No | No A A 1CAH
Droo motor is at 100% load torque.
P . . 100.0
Quantity Setting of 0.0 disables droop
control.
Droop
Control i Determines the droop control | 0.03
b7-02 | Delay Time delay time in response to a to 0.05s Yes No | No | No A A 1CBH
Droop Delay load change. 2.00
Time




User Parameter Tables

EEnergy Saving: b8

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

Name Control Methods
) Change [®) [®)
Parameter g Setting | Factory - pen pen ( MODBUS
Description : during VI :
Number i Range | Settin ; f oop | Flux | Loop | Register
Display 9 9 | Operation | V/f V;'g] Vector | Vector | Vector 9
1 2
Energy Saving . .
Control Energy Savings function
b3-01 | Selection enab'le/dlsable selection. 0or1 0 No A A A A A |CCH
0: Disabled
Energy Save | 1. Enabled
Sel
Energy
Saving Gain Sets energy savings control 0.0 07
b8-02 gain when in vector control to *'] 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 '*2 s Yes No | No A A A 1CEH
vector control mode. 10.0
Energy
Saving F.T
Energy Saving
Coefficient Used to fine-tune the energy 0.0
b8-04 | Value savings function when in V/f to *3 No A | A | No | No | No 1CFH
Energy Save | Control Mode. 655.00
COEF
P 9WCTD?ECﬁ0n Used to fine-tune the energy 0
b8-05 | Filter Time savings function when in V/f to 20ms No A | A | No | No | No 1DOH
KW Filter Time | Control Mode. 2000
Search 5
Operation Used to fine-tune the energy 0
b8-06 Voltage Limit savings function when in V/f to 0% No A | A | No | No | No 1DIH I
Control Mode. 100
Search V Limit
* 1. The factory setting is 1.0 when using V/f control with PG.
* 2. Initial settings vary based on drive capacity and control mode.
* 3. Caution: Initial settings will vary based on motor capacity.
BZero Servo: b9
User parameters for dwell functions are shown in the following table.
Name Control Methods
f Change [e) [e)
Parameter o Setting | Factory . vy | ©OPen pen | MODBUS
Description ) during L Flux | L :
Number i Range | Settin . i 00p ux | Loop | Register
Display g g Operation | V/f Vl\:l,'g] Vector | Vector | Vector 9
1 2
Zero-servo Sets the position loop gain for
Gain Zero Servo command. This 0
b9-01 function is effective when to 5 No No | No | No A No 1DAH
Zero Servo | mylti-function input 100
Gain "zero- servo command" is set.
Zero-servo
Cqmpletion Sets number of pulses used 0
b9-02 | Width for the multi-function output to 10 No No [ No | No A No 1DBH
Zero Servo of "zero servo completion". 16383
Count




€ Autotuning Parameters: C

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

B Acceleration/Deceleration: C1

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

Name on Control Methods
) ange
Parameter ) Setting | Factory - Open Open | MODBUS
. Description ; during Viwith | L Fi L i
Number Dlsplay Range | Setting Oerati VI o Vggr Vec'-'ér v;:gr Register
1 2
Acceleration Sets the time to accelerate
c1-01 |Timel from zero to maximum Yes | Q| Q Q| Q] Q 200H
Accel Time 1 |frequency.
D.eceleration Sets the time to decelerate
c1-02 |Time 1 from maximum frequency to Yes Q Q Q Q Q 201H
Decel Time 1 |Z€10.
Acceleration |Sets the time to accelerate
C1-03 Time 2 from zero to maximum . Yes A A A A A 202H
- frequency when selected via a
Accel Time 2 | py1ti_function input.
Deceleration |Sets the time to decelerate
C1-04 Time 2 from maximum freqqency to Yes A A A A A 203H
- zero when selected via a
Decel Time 2 | pyti-function input.
Acceleration |Sets the time to accelerate
C1-05 Time 3 from zero to maximum . No A A A A A 204H
- frequency when selected via a
Accel Time 3 | pyti-function input. 0.0
Deceleration |Sets the time to decelerate 60(;?) o 10.0s
C1-06 Time 3 from maximum ﬁeqqency to : No A A A A A 205H
- zero when selected via a
Decel Time 3 | py1ti-function input.
Acceleration |Sets the time to accelerate
C1-07 Time 4 from zero to maximum . No A A A A A 206H
- frequency when selected via a
Accel Time 4 |y ti-function input.
Deceleration |Sets the time to decelerate
C1-08 Time 4 from maximum freqqency to No A A A A A 207H
- zero when selected via a
Decel Time 4 |y 1ti_function input.
Emergency |Sets the time to decelerate
Stop Time from maximum frequency to
zero for the multi-function
C1-09 input Fa§t Stop func.tlon. No A A A A A 208H
Fast Stop Note: This parameter is also
Time used by selecting "Fast
Stop" as a Stop Method
when a fault is detected.
Accel/decel | gets the setting resolution of
Time Setting | C1-01 to C1-09:
CL-10 unit 0: 0.01sec (0.00 to 600.00sec) | O ! ! Noo Al A A AL A 1 2090
Acc/Dec Units | 1: 0.1sec (0.0 to 6000.0sec)




User Parameter Tables

Name on Control Methods
. ange
Parameter P Setting | Factory : Open Open | MODBUS
Number | Djsplay Description Range | Setting Odunn_g VI V’;‘g’m \ggr VZ'O“_;‘Dr \'/-gcct’gr Register
1 2
Accel/decel |Sets the frequency for
Switch automatic switching of
Frequency accel / decel times.
Fout < C1-11: Accel/Decel
Time 4
Fout = C1-11: Accel/Decel
. 0.0
Time 1 to
Cl-11 400.0 0.0Hz No A A A A A 20AH
Acc/Dec SW | Multi-function inputs o
Freq "Multi-Acc/Dec 1" and
"Multi-Acc/Dec 2" have
priority over C1-11.
Note: With Multi-Function
Input, Accel/Decel
Time 1 and 2 will take
precedence.

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

**  Varies by Duty Rating.

mS-curve Acceleration/Deceleration: C2

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

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

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

Name Control Methods
i Change Open Open
Parameter e Setting | Factory . P P MODBUS
Number | Display Description Range | Setting Odunng VI \,Zlg] \';g;gr \2;; \I;gggr Register
1 2
Slip This parameter is used to
Compensation | increase motor speed to
Gain account for motor slip by
boosting the output
frequency. If the speed is
lower than the frequency
reference, increase C3-01. If
the speed is higher than the 0.0
C3-01 frequency reference, decrease to 1.0* Yes A [No| A A A 20FH
Slip Comp C3-01. 2.5
Gain Note: Adjustment is not
normally required. When
operating in Open Loop
Vector, this parameter
works as a function to set
the proper amount of
gain.
Slip
Compensation This parameter adjusts the
Primary filter on the output of the slip 0
C3-02 | pelay Time compensation function. to 200ms* | No A [No| A No | No 210H
Increase to add stability, 10000
Slip Comp decrease to improve response.
Time
Slip ) This parameter sets the upper
Compensation | }imjt for the slip compensation 0
€3-03 | Limit function. It is set as a to 200% No A [No| A [ No | No 211H
Slip Comp percentage of motor rated slip 250
Limit (E2-02).
Slip
Compensation Determines whether slip
Selection compensation is enabled or
C3-04 |During disabled during regenerative | | No | A |{No| A | No | No | 212H
Regeneration | operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output | Determines if the motor
(\)/"ltag: Limit | aonetic flux is automatically
peration
C3-05 | Selection 32?:;;:2‘;‘32?03“(:52;5 Oorl | 0 | No |[No|No| A | A | a | 213H
Sel 1: Enabled

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




User Parameter Tables

ETorque Compensation: C4

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

Name Control Methods
i Change Open Open
Parameter e Setting | Factory ) P! p MODBUS
Number | Display SRR Range | Setting | o8 | v WFV,g“ Voorr | Veotr | visor | RSP
1 2
Torque This parameter sets the gain
Compensation | for the Drive's automatic
Gain torque boost function to
match the Drive's output
voltage to the motor load.
This parameter helps to
. 0.00
C4-01 produce better starting torque. | © | g0 | veg | A | A | A | No | No | 215H
It determines the amount of
Tor'q Comp | (5rque or voltage boost based 2.30
Gain upon motor current, motor
resistance, and output
frequency.
Note: Adjustment is not
normally required.
Torque This parameter adjusts the
Compensation | filter on the output of the
Primary torque compensation
Delay Time | function. Increase to add 0
C4-02 . . to 20ms* No A A A No | No 216H
stability, decrease to improve
10000
Torq Comp | response.
Time Note: Adjustment is not
normally required.
Torque
Compensation
at Forward | S€ts torque compensation at 0.0
C4-03 | gpart forward start as a percentage to 0.0% No No | No A No | No 217H
of motor torque. 200.0
F TorgCmp@ 5
start
I
Torque
e(lthReverseO " Sets torque compensation at -200.0
C4-04 | gart reverse start as a percentage to 0.0% No No | No A No | No 218H
of motor torque. 0.0
R TorgCmp@
start
Torque Sets the time constant for
Compensation torque compensation at 0
caos | ome forward start and reverse start | 1001 N [ No | No | A | No | No | 219H
Constant (C4-03 and C4-04). The filter 200
TorqCmp is disabled if the time is set to
Delay T 4ms or less.

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

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

Name Control Methods
Parameter e Setting | Factory Ciznge Open Open | MODBUS
. Description : during i ]
Number Display P Range | Setting C v ‘?:I,Ig] \I/_;;(:gr Flux \/nggr Register
1 2
ASR 0.00
Proportional | gets the ; ; . 20.00
} ! proportional gain of the speed to .
C5-01 |Gain 1 control loop (ASR.) 30000 | #1 Yes |[No| A | No | A | A 21BH
ASRP Gain 1 "2
; i i : 0.500s
C5.02 |Time 1 Sets the integral time of the speed to 1 Yes | No|l Al No |l al A 21CH
control loop (ASR) 0.00 *
ASRITime 1 10.000
ﬁrSR ional Usually setting is not necessary. 0.00
oportional . .
c5-03 | p ) Set to change the rotational speed gain. to 20.00 Yes | No| A | No | A A 21DH
am 300.00 | !
ASR P Gain2 --- Pecs O "2
ASR Inte; P=C5-03
Time 2 el T I=cs04 0-000°1 6 5005
C5-04 | me to . Yes {No| A | No | A | A | 21EH
ASRITime2 E1-04  Motorspeed (H2) | 1() 000 *
ASR Limit |Sets the upper limit for the speed con- 0.0
C5-05 — | trol loop (ASR) as a percentage of the to 5.0% No [No| A | No |No| No | 21FH
ASR Limit | maximum output frequency (E1-04). 20.0
ASR Primary
Delay Time | gets the filter time constant for the time | 0.000 0.004s
C5-06 |Constant | fom the speed loop to the torque to ' ol No [No|No| No | A | A | 220H
ASR Delay command output. 0.500
Time
ASR
Switching | Sets the frequency for switching 0.0
C5-07 |Frequency |petween Proportional Gain 1, 2 and to 0.0Hz | No |No|No| No | A | A 221H
ASR Gain |Integral Time 1, 2. 400.0
SW Freq
A‘SR‘ Integral | getg the ASR integral upper limit and 0
Cs-08 |Limit rated load as a percentage of maximum |  to 400% | No [No|No| No | A | A | 222H
ASR 1 Limit | output frequency (E1-04). 400
ASR Primary | Sets the Filter Time Constant when the
Delay Time |torque command is output from the Speed
Constant 2 | Control Loop (ASR). Enabled only with a | 0.000
C5-10 speed range of max 35Hz while in Vector to 0.010s| No |No|[No| No [No| A 231H
ASR Delay Control 2 Mode without PG. 0.500
Time2 Note: Adjustment is not normally
required.

* 1. Factory settings will change depending on the control mode.

* 2. The setting range becomes 1.00 to 300.0 when using controls modes Flux Vector or Open Loop Vector 2.




User Parameter Tables

ECarrier Frequency: C6

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

Name Control Methods
. Fac- Change
Parameter i Setting 5 Open Open | MODBUS
. Description to du i Flux 4
Number | Djsplay p Range Sett?;g Ope% Vi | with \I;:;gr Vec- \I;g;gr 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 =2.0 kHz
2:Fc=5.0kHz 6 No
C6-02 . 3. Fe = 8.0 kHz OtoF b No QlQ| Q Q x5 224H
Carrier | 4: Fc = 10.0 kHz
FreqSel  |5:Fc=12.5kHz
6: Fc =15.0 kHz
OF: Program (Determined by the
settings of C6-03 thru C6-05)
Carrier . )
Frequency Sets th-e relationship of output frequency 20
Upper to carrier frequency when C6-02 = OF. : 15.0
C6-03 | Limit Note: Carrier frequency is set to C6-03 to kHz No Al A A A | No | 225H
(upper limit) when operating in Vector *l 5’;0 )
Carrier Control Mode. 34
Freq Max
Carrier
Frequency Carrier frequency 04
Lower 06-03 to 15.0
C6-04 | Limit 15.0 kHz No A | A | No | No| No | 226H
©6-04 - . *2
Carrier " Output frequency x (C6-05) x K | *3*4
. - Output
Freq Min E1-04  frequency
Carrier (Max. output frequency) 5
Frequency |K is a coefficient that depends on the 0
Proportional | setting of C6-03. o [
C6-05 | Gain C6-03>10.0kHz: K=3 99 0 No A | A | No |No| No | 227H
- 10.0 kHz > C6-03 2 5.0 kHz: K=2 a
Carrier |50 kHz > C6-03: K = 1
Freq Gain
Carrier
Freque.:ncy Selects the carrier frequency during
?electlon Vector Control 2 wo/PG.
or 1: 2kHz (3-phase modulation) 4 No | No | No | No
C6-11 | Open-loop 2: 4kHz (3-phase modulation) Tod !, No s s | x5 | a5 | Q | 22PH
Vector2 | 3. 6kHy (3-phase modulation)
Carrier 4: 8kHz (3-phase modulation)
Freq Sel
* 1. The setting range depends on the control method of the Drive.
* 2. Initial values vary depending on drive capacity.
* 3. Setting range varies based on drive capacity.
* 4. This parameter can be monitored or set only when 1 is set for C6-01 and F is set for C6-02.
* 5. Quick Settings are used if Multi-Function Input is set for two motors.
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@ Reference Parameters: d

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

BPreset Reference: d1

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

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




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter i Setting | Factory ; VI p p MODBUS
Number Display Description Range | Setting odunng VI Vl\:,’,g, \';g;gr \'/:elcli);' \I;gc?gr Register
1 2
Frequency Frequency reference when
Reference 10 | multi-function input
d1-10 "Multi-step speed reference 1, 4" 0.00Hz | Yes Al A A A A 28BH
Reference 10 |18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 11 | multi-function input
di-11 "Multi-step speed reference 2, 4" 0.00Hz | Yes Al A A A A 28CH
Reference 11 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 12 | multi-function input
di-12 "Multi-step speed reference 1,2,4" 0.00Hz | Yes A | A A A A 28DH
Reference 12 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 13 | multi-function input
d1-13 "Multi-step speed reference 3, 4" 0.00Hz | Yes A | A A A A 28EH
Reference 13 | 18 ON. Setting units are
affected by 01-03.
Frequency Frequency reference when
Reference 14 | multi-function input
dl-14 "Multi-step speed reference 1, 3,4" 0 0.00Hz | Yes A | A A A A 28FH
Reference 14 |8 ON. Setting units are to
affected by 01-03. 400.00
Frequency Frequency reference when *
Reference 15 | multi-function input
d1-15 "Multi-step speed reference 2, 3,4" 0.00Hz | Yes A | A A A A 290H
Reference 15 | 1s ON. Setting units are 5
affected by 01-03.
Frequency Frequency reference when I
Reference 16 | multi-function input
di-16 "Multi-step speed reference 1,2,3,4" 0.00Hz | Yes A | A A A A 291H
Reference 16 | is ON. Setting units are
affected by 01-03.
Jog Frequency reference when:
Frequency "Jog frequency reference" is
Reference selected via multi-function
input terminals. "Jog
frequency reference" has
priority over "multi-step
speed reference 1 to 4".
di-17 Parameter d1-17 is also the 6.00Hz | Yes Qe Q Q Q 292H
Jog reference for the JOG key on
Reference the Digital Operator, and the
multi-function inputs
"forward jog" and "reverse
jog". Setting units are
affected by 01-03.

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

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

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

d2

Name Control Methods
. Change [e) [®)
Parameter e Setting | Factory . pen pen | MODBUS
Description : d V/f )
Number Display escriptio Range | Setting | w9 e | with \';g;gr \2;; \I;gggr Register
PG 1 2
Frequency Determines maximum
Reference frequency reference, set as a
Upper Limit | percentage of maximum
output frequency (E1-04). If 0.0
d2-01 the frequency reference is to 100.0% | No A | A A A A 289H
Ref Upper above this value, actual Drive | 110.0
Limit speed will be limited to this
value. This parameter applies to
all frequency reference sources.
Frequency
Reference Sets the output frequency 0.0
d2-02 | Lower Limit lower llrplt as a percentage of to 0.0% No A A A A A 28AH
the maximum output 110.0
Ref Lower frequency. :
Limit
Master Speed
Reference Set the master speed 0.0
d2-03 | Lower Limit | reference lower limit as a o | 00% | No | A|A| A | A | A | 293H
percent, taking the max. 110.0
Refl Lower output frequency to be 100%. ’
Limit
EJump Frequencies: d3
User parameters for jump frequencies are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter it Setting | Factory : v | Open pen | MODBUS
Number |  Display Description Range | Setting Odunng Vi | with I\;gc?gr \2;; \';gggr Register
PG
1 2
Jump This parameter allow
d3-01 |Frequency 1 [ programming of up to three 0.0Hz No Al a A A A 294H
prohibited frequency
Jump Freq I reference points for
Jump eliminating problems with 0.0
d3-02 | Frequency 2 | resonant vibration of the o |00Hz| No | A|A| A | A| A | 20sm
motor / machine. This feature 400.0
Jump Freq 2 | does not actually eliminate '
Jump the selected frequency values,
Frequency 3 but will accelerate and
d3-03 decelerate the motor through 0.0Hz [ No AlAl A A A 296H
Jump Freq 3 | the prohibited bandwidth.
Jump This parameter determines
Frequency the width of the deadband
Width around each selected 0.0
d3-04 prohibited frequency to 1.0Hz No Al A A A A 297H
Jump reference point. A setting of 20.0
Bandwidth "1.0" will result in a
deadband of +/- 1.0Hz.




User Parameter Tables

mReference Frequency Hold: d4

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

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

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\ii

VIf
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

ds-03

Speed Limit
Selection

Speed Limit
Sel

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

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

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

lor2

29CH

ds-04

Speed Limit

Speed Lmt
Value

Sets the speed limit during

torque control as a percentage

of the maximum output

frequency (E1-04).

This function is enabled when

d5-03 is set to 2. Directions

are as follows.

+: run command direction

-: run command opposite
direction

-120

+120

0%

No

No

No

No

29DH

ds-05

Speed Limit
Bias

Speed Lmt
Bias

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

120

10%

29EH

ds5-06

Speed/torque
Control
Switchover
Timer

Ref Hold
Time

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

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

1000

Oms

No

No

No

No

29FH

ds-07

Rotational
Direction
Limit
Selection

Drctn
SpdLmt Sel

0: Disabled.

1: Enabled.

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

Otol

No

No

No

No

No

2A6H

* Factory setting will change according to the control mode (factory settings for Flux Vector Control are shown here).
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BField Control: d6

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

Name Control Methods
. Change [e) [®)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L ’
Number i Range | Settin : f oop | Flux | Loop | Register
o Display 9 "9 | Operation | V/f V;'E;h Vector | Vector | Vector g
1 2
Magnetic Sets the Drive output voltage
Field when the multi-function input
Weakening "field weakening command" 0
d6-01 | Level is input (H1-xx = 63). Sets as to 80% No A | A | No | No | No 2A0H
- a percentage taking the 100
Field-Weak voltage set in the V/f pattern
Lvl as 100%.
Magnetic Sets the lower limit (in Hz) of
Field the frequency range where
Frequency field weakening control is
valid. The field weakening 0.0
d6-02 command is valid only at o [POHAHT o LAl A | No | No | No | 2a1H
) frequencies above this setting 400.0 z
Field-Weak | and only when output '
Freq frequency is in agreement
with the current output
frequency (speed agree).
Magnetic
Field Foreing | get the magnetic field forcing
Function function.
d6-03 | Selection 0: Disabled Oorl 0 No No | No | A A A 2A2H
Field Force 1: Enabled
Sel
A¢R Time Sets the A-phase-R time
Constant constant in relation to the
motor secondary circuit time )
constant by the amount of I
increase.
Note: A-phase-R Time
Constant = (Secondary
Circuit Time Constant) 0.00
d6-05 P to 1.00 No No | No | No No A 2A4H
APHIR X (d6-03). 10.00
Filter
When d6-05 = 0, then
A-phase-R is inactive.
When d6-05 =0, it
becomes the lower limit
for 200ms internal to the
drive.
Magnetic . Sets the upper limit of the
Field Foreing | xcitation current command 100
d6-06 | Limit during magnetic field forcing. to 400% No |No|No| A A A 2ASH
Field Force A setting of 100% is equal to 400
Limit motor no-load current, E2-03.




€ Motor Setup Parameters: E

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

mV/f Pattern: E1

User parameters for V/f characteristics are shown in the following table.

Name Control Methods

%mroe v | Open Open | MODBUS
Ling Loop | Flux | Loop | Register

Operation | V/f "g‘g‘ Vector | Vector | Vector
1 2

Parameter
Number Dlsplay

Setting | Factory

Description Range | Setting

Input Set to the nominal voltage of the
Voltage incoming line. Sets the maximum and
Setting base voltage used by preset V/F
patterns (E1-03 = 0 to E), adjusts the
levels of Drive protective features
(e.g. Overvoltage, braking resistor 2550
turn-on, stall prevention, etc.). @ 40'V) 230.0V
NOTE: DRIVE INPUT VOLTAGE o.r No oo Q Q Q 300H
(NOT MOTOR VOLTAGE) MUST 310.0 | 4600V

Input BE SET IN E1-01 FOR THE ¢ ’ ’
Voltage PROTECTIVE FEATURES OF THE 5 18 0
DRIVE TO FUNCTION PROP- (48 OV)
ERLY. FAILURE TO DO SO MAY

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

155.0
to

E1-01

V/fPattern | Set to the type of motor being used
Selection and the type of application.

The Drive operates utilizing a set
V/F pattern to determine the
appropriate output voltage level for
each commanded speed. There are
15 different preset V/F patterns to
select from (E1-03 = 0 to E) with
varying voltage profiles, base
levels (base level = frequency at
which maximum voltage is
reached), and maximum
frequencies. There are also settings
for Custom V/F patterns that will
use the settings of parameters
E1-04 through E1-13. E1-03 =F
selects a custom V/F pattern with
an upper voltage limit and

E1-03 = FF selects a custom V/F
V/F pattern without an upper voltage
limit.

0:50Hz

: 60Hz Saturation

: 50Hz Saturation

: 72Hz (60Hz Base)

:50Hz VT1

:50Hz VT2

:60Hz VT1

:60Hz VT2

: 50Hz HST1

: 50Hz HST2

: 60Hz HST1

: 60Hz HST2

: 90Hz (60Hz Base)

: 120Hz (60Hz Base)

: 180Hz (60Hz Base)

F: Custom V/F

FF: Custom w/o limit

E1-03 0 to FF F No Q| Q| No | No | No 302H

Selection

MOOE> 0000 A WD —
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Name Control Methods
. Change
Parameter o Setting | Factory N v | Open Open | MODBUS
Number Display Description Range | Setting :durng Vi | with \l;gggr \2;); \';gggr Register
PG
1 2
Maximum
Output 40.0
Frequency to 60.0Hz
E1-04 N 303H
4000 | = | N | @iyl
Max *5
Frequency
Maximum 0.0
Output 25“5’ 0
Voltage a0v) | 2300V
E1-05 or No Q| Q| Q Q Q 304H
0.0 460.0V
Max to
Voltage 510.0
OVLJM:;;ut voltage (V) (430V)
&'oree
?ra::uency (e 0.0
E1-06 @ o J600HZ} Ny | Q Q| Q| Q| @ | 305H
B 400.0 2
ase N v
Frequency e FMIN B FA FMAX
(E1-09) (E1-01) (E1-08) (E1-04)
Mid. Frequency (Hz)
Output
Frequency A | These parameters are only applicable 0.0 3.0Hz
E1-07 - when V/f Pattern Selection is set to to “xy No Al A A No | No 306H
Mid Custom (E1-03 = F or FF). To set V/f | 400.0
Frequency | characteristics in a straight line, st
A the same values for E1-07 and E1-09.
Mid In this case, the setting for E1-08 will 0.0
Outp.)ut be disregarded. Be sure that the four to 12.6
Voltage A frequencies are set in the following 255.0 Vac
g manner or else an OPE10 fault will (240V) or
E1-08 . No A | A| A | No | No | 307H
‘ occur: 0.0 253
Mid to Vac
Voltage A | E1-04 (FMAX) > E1-11 2E1-06 (FA) | 5100 0
>E1-07 (FB) > E1-09 (FMIN) (480V) 5
Minimum | Note: Setting parameter E1-01 to L
I?utput zero is also acceptable Ot.O 0.5H
E1-09 |Frequency 0 SN A 308H
4000 | * o1l Q
Min *5
Frequency
Minimum 0.0
Output 25‘;’ 0
Voltage @40V) 2.3 Vac
E1-10 or No | A|A| A |No| No | 309H
0.0 4.6 Vac
Min to *2
Voltage 510.0
(480V)
Mid.
Output 0.0
Frequency B )
El-11 o JOOHZ 1 o | Al A A | A| A | 30aH
Mid . 400.0 *3
Set only when the V/F pattern is x5
Frequency finely adjusted in the constant
B power (HP) area above base speed.
Mid. Adju.stment is not normally 0.0
Output required. 25“5’ 0
Voltage B eaovy | 0.0
El-12 Vac No A|A| A A A 30BH
0.0 *
Mid © 3
Voltage B 510.0
(480V)




Name Control Methods
Parameter . Setting | Factory | CM@%® Open Open | MODBUS
Number | Display SESSIEN Range | Seting | 328 | “F“V,g‘ Voo | vickr | verar | RSt
1 2
Base Set only when the V/F pattern is 0.0
Voltage finely adjusted in the constant to
255.0
power (HP) area above base speed. | (;40v) 0.0
El-13 Adjustment is not normally Vac No A | A Q Q Q 30CH
Base required.If E1-13 = 0.0, then value 0.0 *4
Voltage in E1-05 is used for E1-13. 51‘8.0
Auto-Tuning sets this value. (480V)

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

3. El-11 and E1-12 are disregarded when set to 0.0.

4. E1-13 is set to the same value as E1-05 by Autotuning.

5. Setting range changes to 0 thru 66.0 when operating in Vector 2 wo/PG . The upper limit for the setting range also depends on the upper limit in E1-04.

* % %

*

EMotor Setup: E2

Name Control Methods
. Change [e) [e)
Parameter ‘ot Setting | Factory . v | ©pen pen | MODBUS
Description ) during L :
Number i Range | Settin : f oop | Flux | Loop | Register
Display 9 9 | Operation | V/f ";‘g‘ Vecior | Vecior | Vegtor | 0
1 2
Motor Rated | Sets the motor nameplate full 0.32
current load current in amperes (A). to 1.90 A
E2-01 Motor Rated | This value is automatically 6.40 *1 No Q Q Q Q Q 30EH
FLA set during Auto-Tuning. *2
Motor Rated | Sets the motor rated slip in
Slip hertz (Hz). This value is 0-00 2.90Hz
E2-02 . . to ) No A | A A A A 30FH
Motor Rated | automatically set during *1
. . . 20.00
Slip rotational Auto-Tuning.
Motor No- Sets the magnetizing current
load Current | of the motor as a percentage 0.00
£2-03 of full load‘amps (E2t01). to 1.20 A No A A A A A 310H
No-Load This value is automatically 1.89 *1
Current set during rotational Auto- *3
Tuning.
Number of Sets the number of motor
E2-04 [otorPoles | poles. 21048 | 4poles | No | N N 311H
i Number of This value is automatically 0 poles ° ol Q ° Q Q
Poles set during Auto-Tuning.
Motor
Line-to-line Set.s Ihe ph.ase-lio-phase motor 0.000
E2-05 |Resistance | feSistanceinonms. o |2 No | A|A| A ] A | A | 32H
This value is automatically *]
Term . 65.000
. set by Auto-Tuning.
Resistance
Motor Leak | Sets the voltage drop due to
Inductance motor leakage inductance as a
ercentage of the motor rated 0.0 18.2%
E2-06 P g to <% No |No|[No| A | A | A | 3130
Leak voltage. *]
. . . 40.0
Inductance This parameter is automatically
set during Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 50% of
Saturation magnetic flux. 0.00
E2-07 . . . . to 0.50 No No | No A A A 314H
Coefficient 1 | This value is automatically 0.50
Saturation set during rotational '
Compl Auto-Tuning.
Motor Sets the motor iron saturation
Iron-core coefficient at 75% of 05
Saturation i )
E2-08 ) magnetic flux. . to | 075 | No |[No|No| A | A | A | 315H
Coefficient 2 | This value is automatically 0.75
Saturation set during rotational ’
5- 3 6 Comp2 Auto-Tuning.
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Name Control Methods
f Change Open Open
Parameter i Setting | Factory ; VI p p MODBUS
amer | Dispay | PoSETION | ona? | Sy | 2w [ || |00 | o
1 2
Motor Sets the motor mechanical
Mechanical | loss as a percentage of motor
Loss rated power (kW) capacity.
Adjust in the following 0.0
E2-09 circumstances: to 0.0% No No | No A A A 316H
Mechanical -when torque loss is large due 10.0
Loss to motor bearing friction.
-when the torque loss in the
load is large.
Motor Iron
Loss for
Torque Sets the motor iron loss in 0 14 W
E2-10 Compensation to . No A | A | No | No | No 317H
pensation | watts (W). 1
65535
Tcomp Iron
Loss
Motor Rated | Sets the motor rated power in
Output kilowatts (kW). This value is 0.00 to 0.40
E2-11 automatically set during ) kW No Q Q Q Q Q 318H
Mtr Rated Auto-Tuning. 650.00 ]
Power IHP = 0.746kW
Motor Sets the motor iron saturation
Iron-core coefficient at 130% of 130
E2-12 f‘:amran.on magnetic flux. o | 130 | No |No|No| A | A | A | 328H
oefficient 3 | This value is automatically 500
Saturation set during rotational '
Comp3 Auto-Tuning.

User parameters for motor 1 are shown in the following table.

* 1. The factory setting depends upon the Drive capacity. The value for a 200-240V class Drive of 0.4 kW is given.
* 2. The setting range is 10% to 200% of the Drive's rated output current. The value for a 200-240V class Drive of 0.4 kW is given.
* 3. The factory setting depends upon the Drive capacity. The value for a 200-240V class Drive of 0.4 kW is given. 5

B Motor 2 V/f Pattern: E3

User parameters for motor 2 V/f characteristics are shown in the following table.

Name Control Methods
Parameter o Setting | Factory | 7@ Open Open | MODBUS
Description ) during i 4
Numb i Range | Settin : | Loop | Flux | Loop | Register
umoer | - Display g 9 | Operaton | VIf \g,'g] Vector | Vector | Vector g
1 2
Motor 2
Control 0: V/f control '
Method 1: V/f control with PG
E3-01 Selection 2: Open-loop vector control Oto4 2 No A | 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 - Setting | Factory | SP@% Open Open | MODBUS
Description 9 oY 1 during Vit :
Numb : R Setti 3 p Loop | Flux | Loop | Regist
umber D|Sp|ay ange etting V/f “FiltGh v v egister
1 2
Motor 2
Maximum
Output 40.0
E3-02 |Frequency © 1600Hz| No | A|A| A | A | A | 31AH
*3
Max
Frequency
Motor 2 0.0
Maximum to
255.0
Output Volt- 240V) 230.0V
E3-03 |age swoov | No | A A| A | A | A |3IBH
(VMAX) 0.0 S
to
Max 510.0
Voltage (480V)
Motor 2 Output voltage (V)
Base g
Frequency 0.0
- to .OHz 0
E3-04 (FA) 60.0H N A | A A A A 31CH
400.0
Base EX?OG
Frequency
VMIN |
Motor 2 E3-08
Mid. FMIN FB FA  FMAX
E3-07 E3-05  E3-04 E3-02
Output 0.0
E3-05 |Frequencyl Frequency (Hz) | ¢o 3'(32HZ No | A|A| A |No| No | 31DH
(FB) 400.0
Mid To set V/f characteristics in a straight
Frequency line, set the same values for E3-05
Motor 2 and E3-07. 0.0 12.6
Mid. In this case, the setting for E3-06 will to ’
. 255.0 Vac
Output Volt- | be disregarded. (240V) .
E3-06 |age 1 (VA) |Always ensure that the four frequen- 2(5) 3 No A | A A No | No 31EH
I cies are set in the following manner (t? v ’
Mid or else an OPE10 fault will occur: 510.0 ic
Voltage E3-02 (FMAX) > E3-04 (FA) > | (480V)
Motor2 _ |E3-05 (FB) = E3-07 (FMIN)
Minimum
Output 0.0
E3-07 |Frequency o |2l No lA A A A A | 3K
(FMIN) 4000 |
Min
Frequency
Motor 2 0.0
Minimum to
2550 |2.3 Vac
Output (240V) o
E3-08 |Voltage No | A|A| A |No | No | 320H
(VMIN) 0.0 4.6 Vac
- to *1
Min 510.0
Voltage (480V)

* 1. These are values for a 200-240V class Drive. Values for a 380-480V class Drive are double.
* 2. The factory setting will change when the control method is changed. (V/f control factory settings are given.)
* 3. The setting range is 0 to 66.0 for open-loop vector control 2.




EMotor 2 Setup: E4

User parameters for motor 2 are shown in the following table.

User Parameter Tables

Name Control Methods
Parameter e Setting | Factory | M@9%® v | Open Open | MODBUS
Description ) during L ’
Number i Range | Settin : ; oop | Flux | Loop | Register
o Display 9 e Operation | V/f \g'y; Vector | Vector | Vector g
1 2
I\R/Iot(()ir é Sets the motor 2 name plate 0.32
ated Current :
F4-01 full loafl currer%t in ampe.res to 1.90 A No A A A A A 210
Motor Rated (A). This value is automatically 6.40 *1
FLA set during Auto-Tuning. *2
11\{10“:; 521' Sets the rated slip of motor 2 0.00
ated Slip . ; : :
E4-02 in herz (H17), This value i o |2MZ1 o A lAa] A A A]| 32m
Motor Rated automatlca y set uring 20.00 1
Slip rotational Auto-Tuning.
Motor 2 No- | Sets the magnetizing current of 0.00
load Current | motor 2 in percentage of full : 120 A
E4-03 load current (E4-01). This value 129 ' . No Al A A A A 323H
No-Load is automatically set during ;3
Current rotational Auto-Tuning.
Motor 2
i\fumb;rofPl(c)las Sets the number of poles of
number o : :
E4-04 | poles) motor 2. This value is 21048 |4poles| No |[No| A | No | A | A | 3240
p automatically set during
Number of Auto-Tuning.
Poles
Motor 2
Line-to-line | Sets the phase-to-phase 0.000
F4.05 | Resistance reS}stance Qf motor 2 in ohms. to 9.842 Q No Al a A A A 3250
This value is automatically 65.000 *]
Term set by the Auto-Tuning. ’
Resistance
Motor 2 Leak | Sets the voltage drop due to
Inductance motor leakage inductance asa 00
) 0
E4-06 percentage of rated voltage of | * | 18.2% | o\ o [ No | A | A | A | 326m
Leak motor 2. This value is 400 *1
Inductance automatically set during '
Auto-Tuning.
Motor 2
Rated Sets the rated power of motor
2 in kilowatts (kW). This 0.00 0.40kW
E4-07 | Output ) MES o | No | A|A| A | A | A | 327H
value is automatically set 650.00 1
Mitr Rated during Auto-Tuning. ’
Power
Slip This parameter can help to
Compensation | increase speed precision
Gain - Motor 2 | when working on a load,
although normally adjustment
is not required.
- When speed is less than
that desired value 0.0
E4-08 . ’ to 1.0™ Yes A |No| A A A 33EH
) increase the set value. 25
SlpCmp Gain | _ When speed is higher than ’
Mtr2 the desired value, decrease
the set value
*This parameter functions as
gain suppression when in
flux vector mode.




Name

Control Methods

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

" Change [¢) O
Parameter o Setting | Factory 5 vy | ©Open pen | MODBUS
Description : during L Fl L ;
Number i Range | Settin h i 00p ux | Loop | Register
Display ¢ 9| Operation | V/f W | Vector | Vector | Veector 9
1 2
ASR
Proportional 0.00 2000
) Gain - Motor 2 | Sets the proportional gain for to .
E4-09 the speed control loop (ASR.) | 300.00 *3 Yes No | A No A A 33FH
ASR P Gain )
Mtr2
ASR Integral
Time - Motor 2 0.000 | ¢ 500s
E4-10 Sets the speed control loop o v | Yes |[No| A |No| A | A | 340m
ASR I Time | (ASR) integral time in seconds. 10.000 *
Mtr2
Torque Magnifies the torque
Compensation | compensation gain.
Gain— Motor 2 | Normally this parameter does
not require change, however
adjustments can be made as
follows:
- When the motor cable is
long, increase the setting.
- When using a motor witha | 0.00
E4-11 smaller capacity than the to 1 Yes Al A A No | No 341H
TrqCmp Gain drive (the largest motor 2.50
Mitr2 being used), increase this

* 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 values for a 200-240V class Drive of 0.4 kW is given.
* 3. If a multi-function input is set for motor 2 (H1-OO = 16), the factory setting will depend upon the Drive capacity. The value for a 200-240V class

Drive 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.

EPG Option Setup: F1

User parameters for the PG Speed Control Card are shown in the following table.

Name Control Methods
i Change Open Open
Parameter it Setting | Factory . vii | P p MODBUS
Number |  Display Description Range | Setting Odunng VI \gléh \I;gc(:gr \23; \I;gc(:gr Register
1 2
PG Parameter | ge(s the number of pulses per 0
F1-01 | pG pulses/ revolution (PPM) of the to 1024 No No | Q | No Q No 380H
Rev encoder (pulse generator). 60000
Operation Sets stopping method when a
Selection at PG open circuit fault (PGO)
PG Open occurs. See parameter F1-14.
Circuit 0: Ramp to stop - Decelerate
(PGO) to stop using the active
F1-02 deceleration time. 0t03 | 1 No [No| A | No| A | No| 381H
1: Coast to stop
2: Fast - Stop - Decelerate to
PG Fdbk stop using the deceleration
Loss Sel time in C1-09.
3: Alarm Only - Drive
continues operation.
Operation Sets the stopping method
Selection at when an overspeed (OS)
Overspeed fault occurs. See F1-08 and 5
(0S) F1-09.
0: Ramp to stop - Decelerate I
to stop using the active
F1-03 deceleration time. 0to3 1 No No | A No A A 382H
PG 1: Coast to stop
Overspeed 2: Fast - Stop - Decelerate to
Sel stop using the deceleration
time in C1-09.
3: Alarm Only - Drive
continues operation.
Operation Sets the stopping method
Selection at when a speed deviation
Deviation (DEV) fault occurs.
See F1-10 and F1-11.
0: Ramp to stop - Decelerate
to stop using the active
F1-04 deceleration time. 0to3 3 No No | A No A A 383H
PG 1: Coast to stop
Deviation Sel | 2: Fast - Stop - Decelerate to
stop using the deceleration
time in C1-09.
3: Alarm Only - Drive
continues operation.




Name

Control Methods

f Change Open Open
Parameter g Setting | Factory . p p MODBUS
Number | Display Description Range | Setting Odunng VI Vzlg] \I;gc?gr \2;3’ \I;gc?gr Register
1 2
PG Rotation 0: Fwd=C.C.W. - Phase A
Selection leads with forward run
command. (Phase B leads
F1-05 with reverse run command.) | | No |No| A | No | A | No | 384H
PG Rotation 1: Fwd=C.W. - Phase B
Sel leads with forward run
command. (Phase A leads
with reverse run command.)
PG division | Sets the division ratio for the
rate (PG pulse monitor of the PG-B2
pulse encoder feedback option
monitor) board. This function is not
available with the PG-X2
option board.
Division ratio = (1+n) /m
(where n=0 or 1 & m=1 to 32) 1
F1-06 F1.06=0 00 lt;Z 1 No No | A No A No 385H
PG Output nm
Ratio The first digit of the value of
F1-06 stands for n, the second
and the third stand for m.
(from left to right).
The possible division ratio
settings are: 1/32 <F1-06 < 1.
Integral Sets integral control during
Function acceleration/deceleration to
During either enabled or disabled.
Accel/decel 0: Disabled (The integral
F1-07 Selection function ?s not used while Oorl 0 No Nol A | No | No | No 386H
accelerating or
decelerating.)
PGRampPUI | |: Enabled (The integral
Sel function is used at all
times.)
Overspeed
Detection Configures the overspeed 0
F1-08 |Level fault (OS) detection. to | 115% | No |No| A |[No | A | A | 3871
OS fault will occur, if the 120
PG Overspd | otor speed feedback is
Level greater than the F1-08 setting
Overspeed for a time longer than F1-09.
Detection F1-08 is setas a . 0.0
Fl.09 |Delay Time percentage of the maximum t'o 00s No No | A | No A N —
output frequency (E1-04). *
PG Overspd | See F1-03. 2.0
Time




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter I Setting | Factory ; VI p p MODBUS
e | Display | DSOPION gl | S | 2 | || 8| | | g
1 2
Excessive Configures the speed
Speed deviation fault (DEV)
Dev1at‘10n detection.
Fi-10 | Detection DEV fault will occur ifthe | 0t050 | 10% | No [No| A | No | A | A | 38H
Level speed deviation is greater
PG Deviate | than the F1-10 setting for a
Level time longer than F1-11. F1-10
is set as a percentage of the
Excessive maximum output frequency
Speed (E1-04).
Deviation Speed deviation is the 0.0
F1-11 |Detection difference between actual to 05s No |[No| A | No | A A 38AH
Delay Time | motor speed and the 10.0
PG Deviate | {requency reference
Time command. See F1-04.
Number of Sets the gear ratio between
PG Gear the motor shaft and the
Fl-12 | Teeth 1 encoder (PG). 0 No No | A | No | No | No | 38BH
PG # Gear | Input pulses from PG X 60 y F1-13 0
Teeth! FL-01 A2 | o
Number of | A gear ratio of 1 will be used | 1000
PG Gear if either of these parameters is
F1-13 | Teeth2 set to 0. This function is not 0 No |No| A | No | No | No | 38CH
PG # Gear available in flux vector con-
Teeth2 trol.
PG .| Configures the PG open
Open-circuit | (pGO) function. PGO will be | 0.0
F1-14 |DetectionTime | jerected if no PG pulses are to 2.0s No No | A | No A No 38DH
PGO Detect | detected for a time longer 10.0
Time than F1-14. See F1-02.
PG Sets the PG pulse count for
Parameter 2 | Motor-2 (pulse selector, 0
Fl21 enCO(.ier).. Set a value that is to 1024 No No | Q No Q No IBOH
PG Pulses/ not significantly less'tha'n the 60000 *1
Rev 2 pulse count per rotation in
Motor-1.
PG Sets the direction of rotation
Rotational for the PG connected to
Direction Motor-2.
Setting 2 0: From phase-A when
F1-22 rotating forwards (from Otol 0 No No | Q | No Q No 3B1H
phase-B when in reverse).
PG Rotation | |: From phase-B when
Sel2 rotating forwards (from
phase-A when in reverse).

*  The factory setting will change when the control method is changed. (Flux vector control factory settings are given.)
*1  Default settings changed based on the initialization mode (02-09).




Name Control Methods
. Change O O
Parameter g Setting | Factory . pen pen | MODBUS
Description . during VI .
Number i Range | Settin ; f oop | Flux | Loop | Register
Display 9 9| operation | V/f ";‘g‘ Vector | Vedor | Vedtor | 0
1 2
PG Gear Teeth
Count 1 Sets the number of gear teeth 0
F1-23 (dece]eraﬁon ratj()) between to 0 No No A No No No 3B2H
PG Gear Motor-2 and the pulse generator. | 1000
Teethl [(RPMs x 60)/PGpulseCount]
Count 2 If either value is zero, then 0
F1-24 the decleration ratio will to 0 No No| A | No | No | No 3B3H
PGO Gear equal "1". 1000
Teeth2
Hardware
Disconnected
F1.25 | Detection Enables or disables the drive 0to 1 1 No No | A No A No 3B4H
Selection CH1 | from detecting when the PG
option on CH1 has been
HW PGO chl | gisconnected.
Hardware 0: Disabled.
Disconnected &fﬂabl‘?d' PGT2 or 22
: en usin, -T2 or 72,
F1-26 | Detection Jen uaing Otol | 1 No [No| A | No| A | No | 3BsH
Selection CH2 | this setting is enabled.
HW PGO ch2
HAnalog Reference Card: F2
User parameters for the Analog Reference Card are shown in the following table.
Name Control Methods
. Change [e)
Parameter it Setting | Factory : 5 | OPen MODBUS
Description ) during VI Fl 4
Number i Range | Settin ; : 0op ux Register
Display g 9 | Operation | V/f v;l(t;h Vedor | Vedor | 2 g
1
Al-14 Input | Sets the function for channel
Selection 1 to 3 of the AI-14B analog
input reference option board.
0: 3-channel individual
(Channel 1: terminal Al,
Channel 2: terminal A2,
Channel 3: terminal A3)
F2-01 I 3-channel addition Oorl 0 No | A|A| A | A | A | 38FH
Al-14 Input (Summed values of
Sel channels 1 to 3 is the
frequency reference)
When set to 0, select 1 for
b1-01. In this case, the
multi-function input "Option/
Inverter selection" cannot be
used.




User Parameter Tables

mDigital Reference Card: F3

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

Name Control Methods
. Change [e) [e)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description : during L :
Number i Range | Settin : ; oop | Flux | Loop | Register
! Display 9 9| Operaton | V/f V;'tGh Vector | Vector | Vector o
1 2
DI-08 / Sets the function of the DI-08
DI-16H2 or the DI-16H2 digital input
Input option board.
Selection 0: BCD 1% unit
1: BCD 0.1% unit
2: BCD 0.01% unit
3: BCD 1Hz unit
4: BCD 0.1Hz unit
F3-01 5: BCD 0.01Hz unit 0to7 0 No A A A A A 390H
6: BCD (5-digit) 0.01Hz unit
DI Input (only effective when
DI-16H2 is used.)
7: Binary input
When 01-03 is set to 2 or
higher, the input will be BCD,
and the units will change to
the 01-03 setting.
mAnalog Monitor Cards: F4
User parameters for the Analog Monitor Card are shown in the following table.
Name Control Methods
f Change [¢] Open
Parameter ‘ot Setting | Factory ; v | OPen p MODBUS
. Description ) during L Flux | L .
Number Range | Settin - f 00p ux | Loop | Register
Display : 9| Operation | V/f Vl\:l,'g] Vector | Vector | Vector | >
1 2
AO-08/ S
- Sets the number of the [
é}?’lz i monitor item to be output.
anne :
- (U1-00). The following
F4-01 Monltgr settings cannot be used: 1to 45 2 No A A A A A 391H
Selection |4 10 10 14, 25, 28, 29, 30, 34,
AO-08/ .
AO-12 1iets the (ﬁl:r(l)nzel IS%iun, 0.0
: t F4-02 = t :
F4-02 | Channel 1 X Se S0%t0 S h00% | ves | A | A A | A | A | 30m
Gain output 100% at 5.0V 1000.0
: output. ’
AO Chl Gain
AO-08/
AO-12 Sets .the r.1umber of the
Channel 2 monitor 1tekr1n tfo Be output.
; 1-xx). T i
F4-03 | Monitor (Ul-xx). The following | pof 5 No |A|lA| A | A]| A | 301
Selection settings cannot be set:
A0 Ch2 4,10 to 14, 25, 28, 29, 30,
34, 39, 40, 41.
Select
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Name Control Methods
Parameter g Setting | Factol CrErgs Open Open | MODBUS
| Dy | Doston | Rl S o ||| L | | e
1 2
AO-08/ Sets the channel 2 gain.
AO-12 In order to adjust the
Channel 2 meter, 100% of the
Gain appropriate output is
multiplied for the gain
setting, and the bias
amount is added and then
output.
See F4-02 when stopped
in Quick, Advanced, or
Verity mode. 0.0
F4-04 -If 05 appears on the to 50.0% | Yes A | A A A A 394H
setting screen, then CH1 | 1000.0
AO Ch2 Gain | is used.
See F4-04 when stopped
in Quick, Advanced, or
Verity mode.
-If 06 appears on the
setting screen, then CH2
is used.
Ex: Set F4-04 =50% to
output 100% at 5.0V
output.
AO-08/A0- Sets the channel 1 bias
12 Channel 1 (100%/10V). -110.0
F4-05 | Output Bias | fy. e F4.05 — 50% to to | 00% | Yes | A|A| A | A | A | 395H
110.0
AO Chl Bias output 0% at 5.0V output.
AO-08/A0- | Sets the channel 2 bias
12 Channel 2 (100%/10V). -110.0
F4-06 | Output Bias | py. Se F4.06 — 50% to to | 00% | Yes | A| A | A | A | A | 396H
110.0
AO Ch2 Bias output 0% at 5.0V output.
AO-12
Channel 1
F4-07 | Signal Level Oor1 0 No | A|A| A | A | A | 397H
Sets the range of the voltage
AO Opt output.
Level Chl
AO-12 0: 0to 10Vdc
Channel 2
Fa.03 |SignalLevel | 1:-10t0+10Vde Oorl | 0 No |A|A| A | A]| A | 308H
AO Opt
Level Ch2




mDigital Output Card (DO-02 and DO-08): F5

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

User Parameter Tables

Name Control Methods
. Change [e) [®)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L '
Number i Range | Settin - f oop | Flux | Loop | Register
. Display & "9 | Operafion | V/f V;'g] Vector | Vector | Vector | 0
1 2
DO-02/
DO-08 Sets the digital output
Channel 1 function number for channel 1.
Fs-01 | Output See the H2 parameter group | 37 | No | A|A| A | A | A | 399H
Selection for possible selections.
Enabled when digital output
DO Chl card DO-02 or DO-08 is used.
Select
DO-02/
DO-08 Sets the digital output
Channel 2 function number for channel 2.
Fs-02 | Output Scc the H2 parameter growp | 4,37 | 1 | No [ A [ A | A | A | A | 30aH
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
ghannel 3 function number for channel 3.
utput See the H2 parameter group
F5-03 | Selection for possible selections. 0to 37 2 No A A A A A 39BH
DO Ch3 Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
ghannel 4 function number for channel 4.
utput See the H2 parameter group
F5-04 | Qelection for possible selections. 0to 37 4 No A | A A A A 39CH
DO Chd Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
ghannel 5 function number for channel 5.
utput See the H2 parameter group
F5-05 | Selection for possible selections, 0to 37 6 No A A A A A 39DH
DO Chs Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
ghannel 6 function number for channel 6.
utput See the H2 parameter group
F5-06 | Selection for possible selections. 0to 37 37 No A| A A A A 39EH
DO Ché Enabled when digital qutput
Select card DO-02 or DO-08 is used.
DO-08 Sets the digital output
ghannel 7 function number for channel 7.
utput See the H2 parameter group
F5-07 | Selection for possible selections. 0to 37 OF No A A A A A 39FH
DO Ch7 Enabled when digital qutput
Select card DO-02 or DO-08 is used.




Name Control Methods
i Change ¢) [¢)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Flux | L :
Number i Range | Settin h f 00p ux | LOOp | Register
Display 9 9| Operation | V/f | Vector | Vector | Vector 9
1 2

DO-08 Sets the digital output
Shannel 8 function number for channel 8.

utput See the H2 parameter group

F5-08 | Selection for possible selections, 0t037 | OF No | A|A| A | A | A | 3a0H
DO Ch8 Enabled when digital output
Select card DO-02 or DO-08 is used.
DO-08 Sets the function of the DO-08
Output Mode | digital output option board.
Selection 0: 8-channel individual outputs.
F5-09 1: Binary code output. 0to?2 0 No A | A A A A 3AIH
DO-08 2: 8-channel Selected -
Selection Output according to F5-01
to F5-08 settings.

ECommunications Option Cards: F6

User parameters for a Communications Option Card are shown in the following table.

Name Control Methods
f Change Open Open
Parameter ) Setting | Factory . p P MODBUS
Number Display Description Range | Setting Ogg?arn%n V/E \,Z,g \I;;)c(:gr \F/:elgr);r \';g;gr Register
1 2
Operation Selects the stopping method
Selection for a communication option
after board fault (BUS). Active
Communication | only when a communication
Fe-01 | T g?fg’]‘li"g‘_j&; f?‘a“ed and | 03 | No |A|A| A | A A | 3am
0: Ramp to Stop
Comm BUS 1: Coast to Stop
Flt Sel 2: Fast-Stop
3: Alarm Only
Selection of Selects the condition in
External which an EFO0 fault is
Fault from detected from a
Communication | communication option
Option Board | board. Active only when a
F6-02 communication option board | 0 or 1 0 No A | A A A A 3A3H
is installed and b1-01 or
EFO b1-02 =3.
Detection 0: Always detected.
1: Detected only during
operation.
Stopping Selects the stopping method
Method for for an external fault from a
External communication option board
Fault from (EFO0). Active only when a
Communication | communication option board
F6-03 | Option Board | is installed and b1-01 or 0to3 1 No A | A A A A 3A4H
b1-02 =3.
0: Ramp to Stop
EF0 Fault 1: Coast to Stop
Action 2: Fast-Stop
3: Alarm Only




User Parameter Tables

Name Control Methods
" Change [e) [e)
Parameter o Setting | Factory 5 vy | ©OPen pen | MODBUS
Description : during L Fl L 4
Number i Range | Settin h i 00p ux | Loop | Register
Display 9 9 Operation | V/f Vg,'g] Vector | Vector | Vector 9
1 2
Trace
Sampling
from 0
F6.04 | Communication Sets the sarr'lple trace for the to 0 No Al a A A A 3ASH
Option Board CP-916 option board. 60000
Trace
Sample Tim
Current Selects the current monitor
Monitor Unit | scaling when using a
Display communication option board.
Selection 0: Displayed in Amps
F6-05 1 100% / 8192 Oorl 0 No A | A A A A 3A6H
Current Unit (12 bit binary number
Sel with 8192=100% Drive’s
rated current)
Torque Selects torque reference/
Reference/ | Jimit when using
torque Limit | ;ommunications option board.
Selection 0: Disabled - Torque
F6-06 |from reference/limit from Oorl 0 No |[No|No| No | A A 3A7H
Communication option board disabled
Option 1: Enabled - Torque
Torq Ref/Lmt reference/limit from
Sel option board enabled.




& Terminal Function Parameters: H

The following settings are made with the terminal function parameters (H parameters): Settings for external
terminal functions.

EMulti-function Contact Inputs: H1

User parameters for multi-function contact inputs are shown in the following tables.
Name Control Methods

Setting | Factory Cd’f]’rge v/t | open Open | MODBUS
Range | Setting | y e | Vif | with \';g;gr \2(:; \';gc(:gr Register
PG

1 2

Parameter

Number | Display Description

Multi-
Function
Digital Input
H1-01 | Terminal S3 0079 24 | No | A|A| A | A | A | 400H
Function
Selection

Terminal S3 Sel

Multi-
Function
Digital Input
H1-02 | Terminal 4 0079 14 | No |A|A| A | A | A | 40H
Function
Selection

Terminal S4 Sel

Multi-
Function
Digital Input
H1-03 | Terminal S5 007930 | No | A|A| A | A | A | 4020
Function
Selection

Terminal S5 Sel | [Refer to table "Multi-function
Contact Input Functions" for

Multi- multi-function selections]
Function

Digital Input
H1-04 | Terminal S6 0079 43| No | A|A| A | A | A | 403H
Function
Selection

Terminal S6 Sel

Multi-
Function
Digital Input
H1-05 | Terminal §7 0079 64" | No | A | A| A | A | A | 404
Function
Selection

Terminal S7 Sel

Multi-
Function
Digital Input
Hi1-06 | Terminal S8 0079 8(6)* | No | A | A| A | A | A | 405H
Function
Selection

Terminal S8 Sel

5-50



User Parameter Tables

Name Control Methods

Setting | Factory %ﬁinggg Vi (Epen o (Epen MODBUS

Range | Setting : Vi | with | S9°P ux | Loop | Register
Operation

PG Vector | Vector | Vector

1 2

Parameter

Number | Display Description

Multi-
Function
Digital Input
H1-07 | Terminal 89| nrylti-Function Relay Input 7 [0t079 | 5 No | A|A| A | A ]| A | do6H
Function
Selection

Terminal S9 Sel

Multi-
Function
Digital Input
H1-08 | Terminal S10 § hryigi-Function Relay Input 8 [0t079| 32 | No | A | A | A | A | A | 407H
Function
Selection

Terminal S10 Sel

Multi-
Function
Digital Input
H1-09 |Terminal ST | npyti-Function Relay Input 9 [0t079 | 7 No |[A|A| A | A | A | 408H
Function
Selection

Terminal S11 Sel

Multi-
Function
Digital Input
Hi-10 | Terminal 812§ nryiti-Function Relay Input 10 [ 0t079 | 15 | No | A | A | A | A | A | 409H
Function
Selection

Terminal S12 Sel

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

Multi-function Contact Input Functions

Control Methods

Seti . Open Open
ng Function viE | e P

i Loop | Flux | Loop
Value b V;'g] Vector | Vector | Vector

1 2

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

1 Local/Remote selection (ON: Operator, OFF: Parameter setting) Yes | Yes | Yes | Yes | Yes

2 Option/Inverter selection (ON: Option Card) Yes | Yes | Yes | Yes | Yes

Multi-step speed reference 1
3 When H3-05 is set to 2, this function is combined with the master/auxiliary speed | Yes | Yes | Yes | Yes | Yes

switch.
4 Multi-step speed reference 2 Yes | Yes | Yes | Yes | Yes
5 Multi-step speed reference 3 Yes | Yes | Yes | Yes | Yes
6 Jog frequency command (higher priority than multi-step speed reference) Yes | Yes | Yes | Yes | Yes
7 Accel/decel time 1 Yes | Yes | Yes | Yes | Yes
8 External baseblock NO (NO contact: Baseblock at ON) Yes | Yes | Yes | Yes | Yes
9 External baseblock NC (NC contact: Baseblock at OFF) Yes | Yes | Yes | Yes | Yes
A Acceleration/deceleration ramp hold (ON: Acceleration/deceleration stopped, Yes | Yes | Yes | Yes | Yes

frequency on hold)
B OH2 alarm signal input (ON: OH2 will be displayed) Yes | Yes | Yes | Yes | Yes




5-52

Control Methods

it Function e | Coon | | 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/fcontrol) | No | Yes | No | No | No
E Speed control integral reset (ON: Integral control disabled) No | Yes | No | Yes | Yes
F Not used (Set when a terminal is not used) - - - - -
10 | Up command (Always set with the down command) Yes | Yes | Yes | Yes | Yes
11 Down command (Always set with the up command) Yes | Yes | Yes | Yes | Yes
12 FJOG command (ON: Forward run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes
13 RJOG command (ON: Reverse run at jog frequency d1-17) Yes | Yes | Yes | Yes | Yes
14 Fault reset (Reset when turned ON) Yes | Yes | Yes | Yes | Yes
15 Ex:rég;r;iy Cs;(_)gg(vlj}(;;nglg )open condition: Deceleration to stop in deceleration Yes | ves | Ves | ves | Yes
16 | Motor switch command (Motor 2 selection) Yes | Yes | Yes | Yes | Yes
17 Errrrllzrsg;ni(r:ly Csi(?g 9(1:1&:;1:1011%/ 1;:)losed condition: Deceleration to stop in deceleration Yes | Yes | Yes | Yes | Yes
18 I:;tr;)(;rt Sﬁ;r;zt;(e)?i?%u]t_(; Lll__rllcatrll(zinls_I ;f]::l SS.;H b4-01 and b4-02 and the timer function Yes | Yes | Yes | Yes | Yes
19 PID control disable (ON: PID control disabled) Yes | Yes | Yes | Yes | Yes
1A | Accel/Decel time 2 Yes | Yes | Yes | Yes | Yes
1B | ametrs other than resuency montor are wite protected) Yes | Yes | Yes | Yes | Yes
1C Trim control increase (ON: d4-02 frequency is added to analog frequency reference.) | Yes | Yes | Yes | Yes | Yes
D ;Ferfi:rle;ocr;tlgol decrease (ON: d4-02 frequency is subtracted from analog frequency Yes | Yes | Yes | Yes | Yes
1E | Analog frequency reference sample/hold Yes | Yes | Yes | Yes | Yes
2(2)1:0 El);tj:nrilc»?elzﬂlt\l((l))iilrr;its/el\ln (lln f(s)rrl)t(;scij%?tection mode: Normal/during operation Yes | Yes | Yes | Yes | Yes
30 (l:llllr)l ncgor};tlrlgl Cigrtletrgj)l reset (reset when reset command is input or when stopped ves | Yes | Yes | Yes | Yes
31 PID control integral hold (ON: Hold) Yes | Yes | Yes | Yes | Yes
32 Multi-step speed reference 4 Yes | Yes | Yes | Yes | Yes
34 PID soft starter Yes | Yes | Yes | Yes | Yes
35 PID input characteristics switch Yes | Yes | Yes | Yes | Yes
60 DC injection braking command (ON: Performs DC injection braking) Yes | Yes | Yes | Yes | Yes
61 External search command 1 (ON: Speed search from maximum output frequency) | Yes | No | Yes | No | Yes
62 External search command 2 (ON: Speed search from set frequency) Yes | No | Yes | No | Yes
63 Field weakening command (ON: Field weakening control set for d6-01 and d6-02) | Yes | Yes | No | No | No
64 External speed search command 3 Yes | Yes | Yes | Yes | Yes
65 KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes | Yes
66 KEB (deceleration at momentary power loss) command (NO contact) Yes | Yes | Yes | Yes | Yes
67 I()Zfi)srzler:illl;nications test mode (“Pass” is displayed when the communications test is Yes | Yes | Yes | ves | Yes
68 High-slip braking (HSB) Yes | Yes | No | No | No
Jog2
69 Closed = Drive runs at frequency reference entered into parameter d1-17. No | Yes | Yes | Yes | Yes
Direction is determined by FWD/REV input. Three-wire control only
Drive Enable
6A | Closed = Drive will accept run command. Yes | Yes | Yes | Yes | Yes

Open = Drive will not run. If running , drive will stop per b1-03.




User Parameter Tables

Control Methods
Seti . Open Open
Vall?éJ Function Vit V}I/Igl Lgop Flux Lgop
Vector | Vector | Vector
PG
1 2

71 Speed/torque control change (ON: Torque control) No | No | No | Yes | Yes

72 Zero-servo command (ON: Zero-servo) No | No | No | Yes | No

77 Speed control (ASR) proportional gain switch (ON: C5-03) No | No | No | Yes | Yes

78 Polarity reversing command for external torque reference No | No | No | Yes | Yes

1 *
79 Closed Brake Signal ‘ No | No | No | No | Yes
Closed = Reverse polarity.

B Multi-function Contact Outputs: H2

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

Name Control Methods

Setting | Factory | Con%e vy | Open Open | MODBUS

; during L Fl L f
Range | Settin ; ; 0oop ux 00p | Register
9 9 | Operation | V/f Vl\:’,'g] Vector | Vector | Vector 9
1 2

Parameter

Number el Description

Terminal
M1-M2
Function

H2-01 | Selection 0t038| 0 No | AlAal|l Al Al A 40BH
(relay)

Term M1-M2
Sel

Terminal
M3-M4
Function

H2-02 | Selection 0t038 | 1 No |A|lA| A | A A 40CH
(relay) 5

Term M3-M4 I
Sel

Terminal

M5-M6 [Refer to table
Function "H2-01 thru H2-05 Settings"

H2-03 (Sgli“i;m for multi-function selections] | 0t0 38 | 2 No | A|lA| A | A | A | 40DH
elay

Term M5-M6
Sel

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

Collector)

Term P3 Sel

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

Collector)

Term P4 Sel
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Multi-function Contact Output Functions

Control Methods
s Fncion o e [
PG Vector | Vector | Vector

1 2
0 During run (ON: run command is ON or voltage is being output) Yes | Yes | Yes | Yes | Yes
1 Zero-speed Yes | Yes | Yes | Yes | Yes
2 Frequency agree 1 (L4-02 used.) Yes | Yes | Yes | Yes | Yes
3 dD;rsiirzdfrlzzgzz:}clya grg;:;e 1 (ON: Output frequency = +1.4-01, L4-02 used and Yes | Yes | Yes | Yes | Yes
4 lF1 ;Zgglency (FOUT) detection 1 (ON: +L4-01 > output frequency > -L4-01, L4-02 ves | Yes | Yes | Yes | Yes

i : > +14-

5 Er;];&:cc;/ S(li(sz;l)‘i ,d]i:i%t;olrllsi d()ON Output frequency = +L4-01 or output ves | Yes | Yes | Yes | Yes
6 Eg/\;fi)(;?erfttf: i;??iifization, 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 (?e\;:z?;gu;/lgﬁfnorque detection 1 NO (NO contact: Overtorque/undertorque Yes | Yes | Yes | Yes | Yes
Loss of frequency reference (Effective when 1 is set for L4-05) Yes | Yes | Yes | Yes | Yes
Braking resistor fault (ON: Resistor overheat or braking transistor fault) Yes | Yes | Yes | Yes | Yes
E Ez;l;% gOhI:S (I))Cicgliltre;;(i)serator communications error or fault other than CPF00 and Yes | Yes | Yes | Yes | Yes

F Not used. (Set when the terminals are not used.) - - - - -
10 Minor fault (ON: Alarm displayed) Yes | Yes | Yes | Yes | Yes
11 Fault reset command active Yes | Yes | Yes | Yes | Yes
12 Timer function output Yes | Yes | Yes | Yes | Yes
13 Frequency agree 2 (L4-04 used) Yes | Yes | Yes | Yes | Yes
14 lefrsii;;dfrfégﬁzstcl;}; giz)e 2 (ON: Output frequency = L4-03, L4-04 used, and ves | Yes | Yes | Yes | Yes
15 Frequency detection 3 (ON: Output frequency < -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes
16 Frequency detection 4 (ON: Output frequency = -L4-03, L4-04 used) Yes | Yes | Yes | Yes | Yes
17 Overtorque/undertorque detection 1 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | Yes | Yes
18 Overtorque/undertorque detection 2 NO (NO Contact: Torque detection at ON) Yes | Yes | Yes | Yes | Yes
19 Overtorque/undertorque detection 2 NC (NC Contact: Torque detection at OFF) Yes | Yes | Yes | Yes | Yes
1A | During reverse run (ON: During reverse run) Yes | Yes | Yes | Yes | Yes
1B During baseblock 2 (OFF: During baseblock) Yes | Yes | Yes | Yes | Yes
1C | Motor selection (Motor 2 selected) Yes | Yes | Yes | Yes | Yes
1D | During regenerative operation (ON: During regenerative operation) No | No | No | Yes | Yes
1E | Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | Yes
1F Restart enabled (ON: Restart enabled) Yes | Yes | Yes | Yes | Yes




User Parameter Tables

Control Methods
Settin . Open Open
Value Function ur | wip | Loop | Fix | oo
Vector | Vector | Vector
PG
1 2
. . ] T ono
IF Motor- overload (OL1, including OH3) pre-alarm (ON: 90% or more of the Yes | Yes | Yes | Yes | Yes
detection level)
20 Drive overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) Yes | Yes | Yes | Yes | Yes
30 During torque limit (current limit) (ON: During torque limit) No | No | Yes | Yes | Yes
31 During speed limit (ON: During speed limit) No | No | No | Yes | Yes
Speed control circuit operating for torque control (except when stopped).
0 The external torque reference will be limited if torque control is selected (internal No | No | No | Yes | Yes
torque reference < external torque reference).
Output when the motor is rotating at the speed limit.
33 Zero-servo end (ON: Zero-servo function completed) No | No | No | Yes | No
37 Pl.lr.mg un 2 .(ON: Freql'lency output, OFF: Base block, DC injection braking, Yes | Yes | Yes | Yes | Yes
initial excitation, operation stop)
Drive is Enabled
38 Closed = During drive enable, when the Drive Enable input is closed. Yes | Yes | Yes | Yes | Yes

HAnalog Inputs: H3

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

Name Control Methods
. Change [e) Open
Parameter P Setting | Factory ; 5 | OPen p MODBUS
Description ; during VI FI L .
Number i Range | Settin - i 00p ux | Loop Register
Display 9 9| Operation | V/f "FV,'g‘ Vector | Vedtor | Vector 9
1 2

T?,rminal Al | Sets the signal level of
Slgnal.Level terminal Al. 5

H3-01 | Selection 0: 0 to 10Vde Otol | 0 No |[A|A]| A | A]|aA 410H
Torm Al 1:-10 to +10Vde I
Signal [11-bit plus polarity sign]
Zegniglal AI Sets the output level when 0.0

ain Setting . -

H3-02 10Viis input, as a percentage | * | 100001 ves | A | A | A | A | A 411H
Terminal A1 | of the maximum output 1000.0
Gain frequency (E1-04).
Terminal Al | ges the output level when 0V
Bias Setting | 5 input, as a percentage of the -100.0

H3-03 . f to 0.0% Yes A A A A A 412H
Terminal A1 | Maximum output frequency +100.0
Bias (E1-04).
Terminal A3
Signal Level | Sets the signal level of

) Selection terminal A3.

H3-04 00 to 10Vde Otol 0 No A A A A A 413H
Term A3 1:-10 to +10Vde
Signal
Terminal A3
Function [Refer to table "H3-05, H3-09

H3-05 | Selection Settings" for multi-function | 0to IF | 2 No |A|lAa| A ]| Al A 414H
Terminal A3 | Selections]
Sel
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Name

Control Methods

i Change ¢) [¢)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Flux | L ;
Number i Range | Settin - ; oop ux | Loop Register
Display 9 9| Operation | V/f | Vector | Vector | Vector °
1 2
Terminal A3
Gain Setting 0.0
H3-06 Sets the output level when o [1000%| Yes | A | A| A | A | A | 415H
Terminal A3 | 10V is input. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Sets the frequency reference to | 00% | Yes | A|A| A | A ]| A 416H
Terminal A3 when 0V is input. 11000
Bias
Terminal A2 | Selects the signal level of
Signal Level | terminal A2.
Selection 0:0 to 10Vdc (switch S1-2
must be in the OFF
position).
1:-10to +10Vdc (switch S1-2
H3-08 must be in the OFF 0t02 | 2 No |A|A] A | A]| A 417H
position).
Term A2 2:4 to 20mA (switch S1-2
Signal must be in the ON position)
Note:Switch between current
or voltage inputs by
using (S1-2) switch on
the terminal board.
Terminal A2
Function Selects the function of
H3.09 |Selection | terminal A2. , OtolF | 0 No |[A|A] A |A]|A 418H
- Same choices as Terminal A3
Terminal A2 | Function Selection (H3-05).
Sel
Terminal A2
Gain Setting 0.0
H3-10 ?es the output level when o |1000%| Yes | A | A| A | A | A | 4l9H
Terminal A2 | 10V is input. 1000.0
Gain
Terminal A2
Bias Setting -100.0
H3-11 Sets the output level when OV = "\ g 000 | ves [ A | A | A | A | A 41AH
Terminal A2 | 1S nput. +100.0
Bias
Analog Input
Filter Time This parameter adjusts the 0.00
H3-12 |Consant | filteronall 3 analoginputs. 1% " o3| No | A | A| A | A | A | aBH
- Increase to add stability, 200 ’
Filter Avg decrease to improve response. '
Time




H3-05,H3-09 Settings

User Parameter Tables

Control Methods

Settin . Open Open
9 Function Contents (100%) Vit Lf,’op E Lgop
Value VIf | with
PG Vector | Vector | Vector
1 2
0 Frequency Bias 100% = Maximum output frequency (E1-04) Yes Yes Yes Yes Yes
Frequency Reference Gain 100% = Frequency reference command value A1l
! (FGAIN) Total gain = Internal gain (H3-02) x FGAIN Yes | Yes | Yes | Yes | Yes
Used in conjunction with multi-function inputs
2 Aux Frequency Reference 1 "multi-step frequency reference 1-4" (d1-16). Yes Yes Yes Yes Yes
100% = Maximum output frequency (E1-04)
Used in conjunction with multi-function inputs
3 Aux Frequency Reference 2 "multi-step frequency reference 1-4" (d1-16). Yes Yes Yes Yes Yes
100% = Maximum output frequency (E1-04)
. 100% = Motor rated voltage (E1-05).
4 Output Voltage Bias Voltage boost after V/F pattern Yes Yes No No No
5 Accel / Decel Time Coefficient 100% = Active accel / decel time (C1-01 thru C1-08) | Yes Yes Yes Yes Yes
L . 100% = Drive rated current.
6 DC Injection Braking Current Parameter b2-02 is disabled. Yes Yes Yes No No
Used for multi-function digital output for
"overtorque/undertorque".
7 gz::g(t)iroqulliéirlldertorque 100% = motor rated torque (OLV, FV) or Drive rated | Yes Yes Yes Yes Yes
current (V/F, V/F w/PG).
Internal overtorque detection level (C6-02) disabled.
8 Stall Prevention Level During Run | 100% = L3-06. Yes Yes No No No
100% = Maximum output frequency (E1-04).
9 Frequency Reference Lower Limit | Either the setting in d2-02 or the A3 input level is Yes Yes Yes Yes Yes
enabled, whichever is larger.
A Jump Frequency 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes
B PID Feedback 100% = Maximum output frequency (E1-04). Yes Yes Yes Yes Yes
0/ — 1 -
C PID Set Point 100% = Maximum output frequency (E1-04). . Yes Yes Yes Yes Yes
Frequency reference no longer acts as a PID setpoint.
100% = Maximum output frequency
D Frequency Reference Bias 2 (E1-04). Yes Yes Yes Yes Yes
quency Total bias = Internal bias (H3-03) + FBIAS (H3-07) +
A3 input level
10V =100%
E Motor Temperature Input See parameters L1-03 and L1-04 Yes Yes Yes Yes Yes
10 FWD Torque Limit (Quadrant 1) | 100% = Motor rated torque. No No Yes Yes Yes
11 REV Torque Limit (Quadrant 3) 100% = Motor rated torque. No No Yes Yes Yes
12 Regenerative Torque Limit (Quad- 100% = Motor rated torque. No No Yes Yes Yes
rants 2 and 4)
Torque Reference (in Torque Con-
13 trol); Torque Limit (in Speed Con- | 100% = Motor rated torque. No No No Yes Yes
trol)
14 Torque Compensation 100% = Motor rated torque. No No No Yes Yes
15 FWD /REV Torque Limit 100% = Motor rated torque. No No Yes Yes Yes
1F Analog input not used. - Yes Yes Yes Yes Yes

160 1E

Not used
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EMulti-function Analog Outputs: H4

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

Name Control Methods
f Change Open Open
Parameter g Setting | Factory . P P! MODBUS
Number | Display SN oo | S8 | oo | |1927 | 8 | e
1 2
Terminal Selects the monitor output
FM (U1-xx) function for terminals
Monitor FM and FC. Refer to "U1-xx"
Selection monitors for available settings.
H4-01 . . 1to 48 2 No A | A A A A 41DH
Unavailable settings:
Terminal |4, 10, 11, 12, 13, 14, 25, 28, 29,
FM Sel 30, 31, 34, 35, 39, 40, 41, 42,
47,49, 50
Terminal
FM Gain Sets terminal FM output level 0.00
H4-02 | Setting when selected monitor is at to 1.00 Yes Q| Q Q Q Q 41EH
Terminal 100%.* 2.50
FM Gain
Terminal
FM Bias Sets terminal FM output level -10.0
H4-03 | Setting when selected monitor is at to 0.0% Yes A | A A A A 41FH
Terminal 0%.* 10.0
FM Bias
Terminal
AM Selects which monitor will be
H4-04 glonitf’r the output on terminals AMand | 1\ g | 5 No |A|A] A | Al| A]| 40m
election FC. Same function choices as
Terminal H4-01.
AM Sel
Terminal X
AM Gain Se;ts terrzl.mal AM touzlallz)tVd ) 0.00
. voltage (in percent o c
H4-05 Settm.g whengselectzd monitor is at to 0.50 Yes Q Q Q Q Q 421H
Termlna}l 100% output.* 2.50
AM Gain
Terminal .
AM Bias Sets term.mal AM output -10.0
H4-06 | Setting voltage (in percent of 10Vde) to | 00% | Ys | A|A| A | A| A 422H
- when selected monitor is at 0%
Terminal * 10.0
. output.
AM Bias
Terminal Selects the signal level of
FM Signal terminal FM.
Level 0: 0to 10Vdc
H4-07 | Selection I: -10to+10Vdc 0to?2 0 No A A A A A 423H
2: 4to20mA*
AO Level *Set the analog output jumper
Select] CN15 in the proper position.
Terminal Selects the signal level of
AM Signal | terminal AM.
Level 0: 0to 10Vdc
H4-08 | Selection I: -10to +10Vdc 0to?2 0 No A A A A A 424H
2: 4to20mA*
AO Level *Set the analog output jumper
Select 2 CNI15 in the proper position.

* In order to adjust the meter, 100% of the appropriate output is multiplied for the gain setting, the bias amount is added and then output.
See H4-02 when stopped in Quick, Advanced, or Verify mode. If 03 appears on the setting screen, then terminal FM is used.
See H4-04 when stopped in Quick, Advanced, or Verify mode. If 06 appears on the setting screen, then terminal AM is used.




BEMODBUS Communications: H5

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

User Parameter Tables

Name Control Methods
; Change 0 0
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L ;
Number i Range | Settin : ; oop | Flux | Loop |  Register
u Display 9 N9 | Operation | V/f ‘g‘g‘ Vector | Vector | Vector g
1 2
Drive Node | Selects Drive station node
Address number (address) for Modbus 01020
H5-01 ] terminals R+, R-, S+, S-. The t(; 1F No A | A A A A 425H
Serial Drive's power must be cycled
Comm Adr | for the setting to take effect.
Comnumication | Selects the baud rate for
Speed Modbus terminals R+, R-, S+
Selection and S-. The Drive's power
must be cycled for the setting
H5-02 to take effect. Otod | 3 No |A|A| A | A] A 426H
0: 1200 bps
Serial Baud | 1. 2400 bps
Rate 2: 4800 bps
3: 9600 bps
4: 19200 bps
Communication | Selects the communication
Parity parity for Modbus terminals
Selection R+, R-, S+ and S-. The Drive's
H5-03 power must be cycled for the | 0 No | A|A| A | A A 427H
setting to take effect.
Serial Com | (: No Parity
Sel 1: Even Parity
2: Odd Parity
Stopping Selects the stopping method
Method when a communication
After | imeout fault (CE) is detected.
H5-04 | Communicaion | o Ramp to Stop 0to3 3 No | A|A| A | A A 428H
Error 1: Coast to Stop
Serial Fault | 2¢ Fast-Stop
Sel 3: Alarm Only
Communication | Enables or disables the
Fault communications timeout fault
Detection (CE).
Selection 0: Disabled - A communication
H5-05 loss will not cause a 0to 1 1 No |A|A] A | A]| A 429H
communication fault.
Serial Flt 1: Enabled - If communication
Dtet is lost for more than 2.
seconds, a CE fault will
occur.
Drive
Tr apsmit Set the delay time from when
H5-06 | Wait Time | he Drive receives data to when | 5to 65 | Sms No A|A| A A A 42AH
Transmit the Drive sends data.
WaitTIM
RTS Enables or disables "request to
Contrql send" (RTS) control:
H5-07 | Selection 0: Disabled - RTS is alwayson | 0Oto 1 1 No A | A A A A 42BH
RTS 1: Enabled - RTS .turns on
Control Sel 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/0: H6

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

Name Control Methods
. Change [®) [®)
Parameter it Setting | Factory . v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin : i oop | Flux | Loop | Register
Display < ¢ Operation | V/f Vgg] Vector | Vector | Vector £
1 2
Terminal
Rp P ulse Selects the function of pulse
Train Input | 41ain terminal RP.
H6-01 Functlpn 0: Frequency reference 0to2 0 No A|A| A A A 42CH
Selection 1: PID feedback value
Pulse Input 2: PID setpoint value
Sel
Pulse Train
Input Sets the number of pulses (in 1000
He-02 |Scaling | H2) thatis equal to the to |1440Hz| Yes | A | A | A | A | A | 4DH
maximum output frequency 2000
Pulse In E1-04. 3
Scaling
fulse é@“ Sets the output level when the 0.0
nput Gain o : 0 :
H6-03 pulse train inputis at 100%asa | © 1600001 ves | A | A | A | A | A 42EH
Pulse Input percentage of maximum output 1000.0
Gain frequency E1-04. '
fulse ]":Eain Sets the output level when the 100.0
nput Bias s ; -10u.
H6-04 pulse train input is OHz as a to | 00% | Yes |A|A| A | A | A 42FH
Pulse Input | Percentage of maximum output 100.0
Bias frequency E1-04. '
Pulse Train
Input Filter o 0.00
H6-05 | Time Sets the pulse train input filter | " 1o 10cec | ves | A | A | A | A | A | 430H
time constant in seconds. 200
Pulse In :
Filter
Terminal
MP-Pulse Select the pulse train monitor
Tram. output terminal MP function 1,2,5,
H6-06 Momtf)r (value of the xx part of Ul-xx). | 20, 24, 2 Yes A | A A A A 431H
Selection | gee Table A2 for the list of UL | 36
Pulse Moni | monitors.
Sel
Pulse Train | Sets the number of output
Monitor pulses when the monitor is
Scaling 100% (in Hz). Set H6-06 to 2, 0
H6-07 and H6-07 to 0, to make the to 1440Hz Yes A A A A A 432H
Pulse Moni | Pulse train monitor output 32000
Scale synchronous to the output
frequency.




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.

BMotor Overload: L1

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

Name Control Methods
i Change Open Open
Parameter I Setting | Factory ; V/f p p MODBUS
Number | Display Description Range | Setting Cdunng VI Mgg] \I;gc?gr \2;; \I;;’;gr Register
1 2
Motor Sets the motor thermal
Overload overload protection (OL1)
Protection | based on the cooling capacity
Selection of the motor.
0: Disabled
L1-01 1: Standard Fan Cooled 0to3 1 No Q| Q] Q Q Q 480H
(< 10:1 motor)
MOL Fault | 5. §tandard Blower Cooled
Select (210:1 motor)
3: Vector Motor
(<£1000:1 motor)
Motor
Overload Sets the motor thermal
Protection | overload protection (OL1) 0.1
L1-02 | Time time. A larger L1-02 time will to 1.0min| No Al A A A A 481H
increase the time before an 5.0
MOL Time | OL1 fault will occur. 5
Const
Motor Sets operation selection when I—
Overheat the motor temperature analog
Alarm input (H3-09 = E) exceeds the
L1-03 OperaFion OH3 alarm level (1.17V) 003 3 No Al A A A A 4821
Selection 0: Ramp to Stop
1: Coast to Stop
Mtr OH 2: Fast-Stop
Alarm Sel 3: Alarm Only
Motor Sets stopping method when
Overheat the motor temperature analog
Fault input
Operation (H3-09 = E) exceeds the OH4
L1-04 Selection fault level (2.34V). Oto2 ! No Al A A A A 483H
0: Ramp to Stop
Mtr OH 1: Coast to Stop
Fault Sel 2: Fast-Stop
Motor
Temperatur This parameter adjusts the filter
e Input on the motor temperature 0.00
L1-05 | Filter Time |analog input (H3-09 =E). to 0.20sec | No Al A A A A 484H
Increase to add stability, 10.00
Mtr Temp | decrease to improve response.
Filter
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HEPower Loss Ridethrough: L2

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

Name Control Methods
i Change Open Open
Parameter g Setting | Factory . P P! MODBUS
Number | Display SN oo | S8 | oo | |1927 | 8 | e
1 2
Momentary | Enables and disables the
Power Loss | momentary power loss
Detection function.
Selection 0: Disabled - Drive trips on
(UV1) fault when power is
lost.
1: Power Loss Ride Thru Time
- Drive will restart if power
returns within the time set
L2-01 . 0Oto2 0 No A A A A A 485H
in L2-02.*
Pwrl 2: CPU Power Active - Drive
Selection will restart if power returns
prior to control power
supply shut down.*
* In order for a restart to occur,
the run command must be
maintained throughout the
ride thru period.
Momentary
Pgwer Loss | Sets the power loss ride-thru 0
L2-02 ?ilr(:::thr u time. This Va'lue is depen'dent to 0.1sec No A A A A A 4S6H
on the capacity of the Drive. 255 *1
PwrL Only effective when L2-01 = 1. ’
Ridethru t
Momentary | Sets the minimum time to wait
Power Loss | to allow the residual motor
Minimum | voltage to decay before the
Base Block | Drive output turns back on 0.1
L2-03 | Time during power loss ride thru. to O%Tec No Al A A A A 487H
After a power loss, if L2-03 is 5.0
PwrL greater than L.2-02, operation
Baseblock t | resumes after the time set in
L2-03.
Momentary
Power Loss | gets the time it takes the output
Voltage voltage to return to the preset 0.0
L2-04 Recover.y V/f pattern after speed search to O‘isec No Al A| A A A 488H
Ramp Time | (yrrent detection mode) is 5.0 !
PwrL V/F | complete.
Ramp t
Undervoltage | Sets the Drive's DC Bus
Detection | undervoltage trip level. If this is
Level set lower than the factory 150
12-05 setting, additional AC input to 190 V No A A A A A 4891
reactance or DC bus reactance 210 *2
PUV Det may be necessary. Consult the *2
Level factory before changing this
parameter setting.




User Parameter Tables

Name Control Methods
" Change [®) [9)
Parameter g Setting | Factory 5 v | ©Open pen | MODBUS
Description : during 1L .
Number i Range | Settin : i oop | Flux | Loop | Register
Display < 9| Operation | V/f MF’,g] Vector | Vector | Vector ¢
1 2
KEB
Deceleration | Sets the time required to 0.0
lerate t h )
L2-06 | Rate decelerate to zero speed whena | " o h00 1 No | A | A A | A | A 48AH
KEB command is input from a 200.0
KEB Decel | mylti-function input. ’
Time
Momentary | Set the time (in seconds) to
Recovery accelerate to the set speed after 0.0
1207 Time recovery from a n?omentary t'0 0.0sec No A A A A A 4SBH
power loss. If setting = 0.0, 255 *3
UV Return | then active acceleration time is ’
Time used instead.
Frequency | Sets the percentage of output
Reduction | frequency reduction at the
Gain at beginning of deceleration when 0
KEB Start KEB d is input fi
L2-08 art | aBub commandis mputirom o g0, | No | A | A | A | A | A 48CH
multi-function input.
. 300
KEB Reduction =
Frequency (SlipFreqBeforeKEB) x L2-08
X 2
* 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).
mStall Prevention: L3
User parameters for the stall prevention function are shown in the following table.
Name Control Methods 5
. Change [®) [®)
Parameter g Setting | Factory . pen pen | MODBUS
Description 3 during VI .
Number i Range | Settin : i | Loop | Flux | Loop | Register I
Display 9 9 | Operation | V/f | with |y | Vector | Vector 9
PG | 4 2
Stall Selects the stall prevention
Prevention | method used to prevent
Selection excessive current during
During acceleration.
Accel 0: Disabled - Motor
accelerates at active
acceleration rate. The motor
may stall if load is too
heavy or accel time is too
short.
1: General Purpose - When
L3-01 output current exceeds 0to2 1 No A | A A No | No 48FH
L3-02 level, acceleration
StallP stops. Acceleration will
Accel Sel continue when the output
current level falls below the
L3-02 level.
2: Intelligent - The active
acceleration rate is ignored.
Acceleration is completed
in the shortest amount of
time without exceeding the
current value set in L3-02.
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Name Control Methods
Parameter - Setting | Facto Change Open Open | MODBUS
Number | Display Description Rangg Settinrgy Cdunng VI M\,/I{L \I;g;gr \'/:%r \I;;’;gr Register
PG 1 5
Stall
Prevention | This function is enabled when
Level L3-01 is "1" or "2". 0
[3-02 |During | Drive rated current is 100%. to | 150% | No | A | A | A | No| No | 490H
Acceleration | Decrease the set value if 200
stalling or excessive current
StallP occurs with factory setting.
Accel Lvl
Stall
Prevention | Sets the lower limit for stall
Limit prevention during acceleration, 0
[3-03 |During |asapercentageofthe Drive's ) | 550 | o | A | A | A | No | No | 491H
Acceleration | rated current, when operation is 100
in the frequency range above
StallP CHP | E1-06 (constant power region).
Lvl
Stall When using a braking resistor,
Prevention | use setting "0". Setting "3" is
Selection used in specific applications.
During 0: Disabled - The Drive
Deceleration decelerates at the active
deceleration rate. If the load
is too large or the
deceleration time is too
short, an OV fault may
occur.
1: General Purpose - The Drive
decelerates at the active
deceleration rate, but if the
main circuit DC bus voltage
reaches the stall prevention
level (380/760Vdc), "
L3-04 deceleration will stop. Oto3 ! No QlQ Q Q Q 492H
Deceleration will continue
StallP once the DC bus level drops
Decel Sel below the stall prevention
level.
2: Intelligent - The active
deceleration rate is ignored
and the Drive decelerates as
fast as possible w/o hitting
OV fault level.
Range: C1-02/ 10.
3: Stall Prevention w/ Braking
Resistor - Stall prevention
during deceleration is
enabled in coordination with
dynamic braking.




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter I Setting | Factory ; V/f p p MODBUS
Number | Display Description Range | Setting Cdunng VI \gg] \I;gc?gr \2;; \I;;’;gr Register
1 2
Stall Selects the stall prevention
Prevention | method to use to prevent Drive
Selection faults during run.
During 0: Disabled - Drive runs a set
Running frequency. A heavy load
may cause the Drive to trip
on an OC or OL fault.
1: Decel Time 1 - In order to
avoid stalling during heavy
loading, the Drive will
decelerate at Decel time 1
(C1-02) if the output current
exceeds the level set by
L3-05 L3-06. Once the current 0to?2 1 No A A | No | No | No 493H
level drops below the L3-06
StallP Run level, the Drive will
Sel accelerate back to its
frequency reference at the
active acceleration rate.
2: Decel Time 2 - Same as
setting 1 except the Drive
decelerates at Decel Time 2
(C1-04).
When output frequency is 6Hz
or less, stall prevention during
run is disabled regardless of
the setting in L3-05.
Stall
Prevention | This parameter is enabled when
Level L3-05issetto"1" or "2". Drive 30
13.06 |During |rated currentis 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
StallP Run | occurs with the factory settings.
Level
ov Enables or disables OV
Suppression | suppression function, which
Function allows the Drive to change the
L3-11 Selection output frequency as the load 0to 1 0 No No | No A A A 4CTH
changes, to prevent an OV
OV Inhibi¢ | fault
Sel 0: Disabled
1: Enabled
ov Sets the DC bus voltage level at
Suppression | which the OV suppression
Function function is active. 350
Voltage Normally, this setting does not to 380V
L3-12 Levelg require a):ijustment. I%ecrease 390 *1 No No | No A A A 4csH
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.
* *] Values shown here are for 208-240V drives. Double the value when working with 380-480V drives.
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BReference Detection: L4

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

Name Control Methods
i Change Open Open
Parameter o Setting | Factory . p P MODBUS
Number | Display SESEIpEe o | Soun | e wr i |38 | | Vop | ot
1 2
Speed These parameters configure the
Agreement | multi-function output (H2-00)
Detection | settings "Fref/Fout Agree 1",
Level "Fref/Set Agree 1", "Frequency 0.0
L4-01 Detection 1," and "Frequency | " 1 g op | oo | A | A A | A | A | 4o0m
detection 2". Parameter L4-01 400.0
Spd Agree sets the level while parameter '
Level L4-02 sets the hysteresis for the
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | multi-function output (H2-00)
Detection settings "Fref/Fout Agree 1",
Width "Fref/Set Agree 1", "Frequency
Detection 1," and "Frequency 0.0
L4-02 . ) to 2.0Hz No A A A A A 49AH
detection 2". Parameter L4-01 200
Spd Agree sets the level while parameter '
Width L4-02 sets the hysteresis for the
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | Multi-Function Output (H2-00)
Detection settings "Fref/Fout Agree 2",
Level (+/-) | "Fref/Set Agree 2", "Frequency 400.0
L4-03 Detection 3," or "Frequency o |00Hz| No | A|A| A | A ]| A | 49BH
Detection 4". Parameter L4-03 14000
Spd Agree sets the level while parameter '
Lvl+ L4-04 sets the hysteresis for the
Speed Detection Output
Function.
Speed These parameters configure the
Agreement | Multi-Function Output (H2-00)
Detection | settings "Fref/Fout Agree 2",
Width (+/-) | "Fref/Set Agree 2", "Frequency 0.0
L4-04 Detection 3," or "Frequency to [20Hz| No [A|A| A | A | A 49CH
Detection 4". Parameter L4-03 20.0
Spd Agree sets the level while parameter '
Wdth+- L4-04 sets the hysteresis for the
Speed Detection Output
Function.
Frequency | Determines how the Drive will
Reference | react when the frequency
Loss reference is lost. The frequency
Detection reference is considered lost
Selection when reference drops 90% or
more of its current value for
L4-05 400ms. Otol | 0 No [A|Aa| A | Aa]| a | 4DH
0: Stop - Drive will stop.
1: Run at L4-06 PrevRef -
Ref Loss Drive will run at the
Sel percentage set in L4-06 of the
frequency reference level at
the time frequency reference
was lost.




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter o Setting | Factory . P! p MODBUS
Number | Display Description Range | Setting odunng Vi Vg‘g] \I;gcc;gr \2;’;_ \I;gsgr Register
1 2
Frequency | If the frequency reference loss
Reference function is enabled (L4-05=1)
at and frequency reference is lost,
Reference | the Drive will run at a reduced 0.0
L4-06 to 80% No A A A A A 4C2H
Loss frequency reference 100.0%
determined by the following ’
Fref at formula: Fref = Fref at time of
Floss loss * L4-06.
Torque
Limit Selects the control method for
Control the torque limit during
Method acceleration and deceleration.
14-07 |During | 0: Proportional Control 0tol | 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
EFault Restart: L5
User parameters for restarting faults are shown in the following table.
Name Control Methods
i Change Open Open
Parameter i Setting | Factory ; vii | VP p MODBUS
Number | Display Description Range | Setting Cdunng VI vl\:,’g, I\;gc(:gr \2;;_ \I;gg[gr Register
1 2
Number of | Sets the 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
OV, PF, PUF, RH, RR, OL1,
OL2, OL3, OL4, UVI. Auto
restart will check to see if the
L5-01 fault has cleared every Sms. 0to10| 0 No |A|A| A | A | A 49EH
When no fault is present, the
Num of Drive will attempt an auto
Restarts restart. If the Drive faults after
an auto restart attempt, the
counter is incremented. When
the Drive operates without fault
for 10 minutes, the counter will
reset to the value set in L5-01.
Auto Determines if the fault contact
Restart activates during an automatic
Operation restart attempt.
Selection 0: No Fault Relay - fault
contact will not activate
L5-02 during an automatic restart | 0to 1 0 No Al A A A A 49FH
attempt.
Restart Sel 1: Fault Relay Active - fault
contact will activate during
an automatic restart
attempt.
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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

VIt

\i
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

L6-01

Torque
Detection
Selection 1

Torq Det 1
Sel

Determines the Drive's
response to an Overtorque/
Undertorque condition.
Overtorque and Undertorque
are determined by the

settings in parameters L6-02

and L6-03. The multi-function

output settings "B" and "17" in
the H2-00 parameter group are
also active if programmed.

0: Disabled

1: OL3 at Speed Agree -
Alarm (Overtorque
Detection only active
during Speed Agree and
Operation continues after
detection).

2: OL3 at RUN - Alarm
(Overtorque Detection is
always active and operation
continues after detection).

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

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

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

6: UL3 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

7: UL3 at Speed Agree - Fault
(Undertorque Detection
only active during Speed
Agree and Drive output will

shut down on an OL3 fault).

8: UL3 at RUN - Fault
(Undertorque Detection is
always active and Drive

output will shut down on an
OL3 fault).

0to8

4A1H




User Parameter Tables

Name Control Methods
f Change Open Open
Parameter I Setting | Factory 5 Vi p p MODBUS
Number | Display Description Range | Setting Cdunng VI \gg] \';g;gr \2;’; \I;g;gr Register
1 2
Torque Sets the Overtorque/
Detection | Undertorque detection level as
Level 1 a percentage 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 =2 or 3.
Torque Sets the length of time an
Qetectmn Overtorque/Undertorque 0.0
L6-03 |timel condition must exist before to 0.1sec No A|A| A A A 4A3H
Torq Det 1 Torque Detection 1 is 10.0
Time recognized by the Drive.




Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during

Control Methods

VIt

\i
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

L6-04

Torque
Detection
Selection 2

Torq Det 2
Sel

Determines the Drive's
response to an Overtorque/
Undertorque condition.
Overtorque and Undertorque
are determined by the settings
in parameters L6-05 and L6-06.
The multi-function output
settings "18" and "19" in the
H2-00 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
always active and operation
continues after detection).

3: OL4 at Speed Agree - Fault
(Overtorque Detection only
active during Speed Agree
and Drive output will shut
down on an OL4 fault).

4: OL4 at RUN - Fault
(Overtorque Detection is
always active and Drive
output will shut down on an
OL4 fault).

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

6: UL4 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

7: UL4 at Speed Agree - Fault
(Undertorque Detection only
active during Speed Agree
and Drive output will shut
down on an OL4 fault).

8: UL4 at RUN - Fault
(Undertorque Detection is
always active and Drive
output will shut down on an
OL4 fault).

0to8

No

4A4H

L6-05

Torque
Detection
Level 2

Torq Det 2
Lvl

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

to
300

150%

4AS5H

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 is recognized
by the Drive.

0.0
to
10.0

0.1sec

No

4A6H




User Parameter Tables

ETorque Limits: L7

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

Control Methods
Parameter .l Setting | Factory 5 Open Open | MODBUS
Number Name Description Range | Setting Og:nrantl%'\ VI vl\i/lg] I\;eocc:gr \2:%_ I\;g;gr Register
1 2
Forward
Torque 0
L7-01 | Limit to |200% | No |No|[No| A | A | A | 4A7H
Torq Limit 300
Fwd
Reverse L
Torque Sets the torque limit value as a 0
Limit percentage of the motor rated torque. ,
L7-02 Four individual quadrants can be set. fo 200% No | No|No/ A A A 4A8H
Torq Limit 300
Rev Output torque
Positive torque
Forward L7-01
Regenerative
Torque 0
L7-03 | Limit to 200% No No|[No| A A A 4A9H
300
Torq Lmt
Fwd Rgn L7-02 Negative torque
Reverse
Regenerative
Torque 0
L7-04 | Limit to 200% No No|[No| A A A 4AAH
300
Torq Lmt
Rev Rgn
Torque
Limit 5
Ir%tegral Sets the torque limit value as a per- 5 I
L7-06 | Time centage of the motor rated torque. Four to 200ms | No No|[No| A No | No 4ACH
Constant | iy, dividual 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 (uses integral
Method controls at fixed speeds).
Selection | 1: Integral Controls
During Adjustment is not normally
Accel/ required. With applications that
L7-07 | Decel require torque limits during Otol 0 No |[No|[No| A | No | No 4C9H
accel/decel, integral controls (setting
value = 1) are used when torque
controls take precedence. When
Torq Lmt torque limit is applied to the motor,
Sel accel/decel time may increase and
motor speed may not run at the
indicated speed reference.




EHardware Protection: L8

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

Name Control Methods
i Change Open Open
Parameter e Setting | Factory . P P! MODBUS
Number | Display S oo | S8 | oo | |1927 | 8 | e
1 2
Internal Selects the DB protection
Dynamic only when using 3% duty
Braking cycle heatsink mount
Resistor Yaskawa braking resistor.
L8-01 | Protection This parameter does not 0tol 0 No A | A A A A 4ADH
Selection enable or disable the DB
function of the Drive.
DB Resistor | (: Not Provided
Prot 1: Provided
Overheat When the cooling fin
Alarm Level | temperature exceeds the value 50
L8-02 set in this parameter, an to 95 °C* No A | 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 A | A A A A 4AFH
1: Coast to Stop
OH Pre- 2: Fast-Stop
Alarm Sel 3: Alarm Only
Input Phase Selects the detection of input
Loss current phase loss, power
Protection supply voltage imbalance, or
L8-05 | Selection main circuit electrostatic 0to 1 0 No A | A A A A 4B1H
capacitor deterioration.
Ph Loss In 0: Disabled
Sel 1: Enabled
Output Phase | Selects the detection method
Loss for output phase loss.
Protection When applied motor capacity
is too small for Drive
capacity, output phase loss
18-07 may be detected 02 | 0 No |A|lA| A | A ]| A | 4B3H
inadvertently. In this case, set
Ph Loss Out | tq 0.
Sel 0: Disabled
1: Single Phase Loss
Detection
2: 2/3-phase Loss Detection
Output
Ground Fault | Enables and disables the
Detection Drive's output ground fault
L8-09 | selection detection. 0to 1 1 No Al A A A A 4B5H
0: Disabled
Ground Fault | 1: Enabled
Sel




User Parameter Tables

Name Control Methods
; Change 0 0
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L .
Number i Range | Settin : i 00p ux | Loop Register
Display < 9| Operation | V/f MF’,g] Vector | Vector | Vector ¢
1 2
Heatsink Controls the heatsink
Cooling Fan cooling fan operation.
Operation 0: Fan On-Run Mode - Fan
Selection will operate only when the
Drive is running and for
L8-10 L8-11 seconds after RUN Otol 0 No Al A A A A 4B6H
Fan On/Off is removed.
Sel 1: Fan always on - Cooling
fan operates whenever the
Drive is powered up.
Heatsink
COOling Fan | Tpig parameter sets the delay
L8l Operation time for the cooling fan turn 3) 60sec | No Alal a Al a ABTH
) Delay Time | o¢f after the run command is
300
Fan Delay removed when L8-10 = 0.
Time
Ambient When the Drive is installed in
Temperature an ambient temperature 45
L8-12 | Setting exceeding its rating, the Drive to 45°C No A|A| A A A 4BSH
Ambient overload (OL2) protection 60
Temp level is adjusted.
OL2 This parameter assists in
Characteristic | protecting the output
Selection at transistors from overheating
Low Speeds when output current is high
L8-15 and output frequency is low | ) 1 No |AlAa|l A A]|aA 4BBH
(6Hz and less).
OL2 Sel @ 0: Disabled - L8-16 and
L-Spd L8-17 are disabled.
1: Enabled - L8-16 and
L8-17 are active.
Soft CLA Enables and disables the
Selection software current limit
L8-18 functlon: Coqsult the factory 0to1 | No Al A A A A ABFH
before disabling.
Soft CLA Sel 0: Disabled
1: Enabled

* Factory settings will vary based on drive capacity.




@ n: Special Adjustments

The following settings are made with the special adjustments parameters (n parameters): Hunting prevention
and speed feedback detection control.

EHunting Prevention Function: n1

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

Name Control Methods
. Change [e) [®)
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operation | V/f Mrf,lg] Vector | Vector | Vector 9
1 2
Hunting If the motor vibrates while
Prevention lightly loaded, hunting
n1-01 Selection p‘reverlltlon may reduce the 0to1 | No Al al No | No | No SR0H
vibration.
Hunt Prev 0: Disabled
Select 1: Enabled
Hunting Sets the gain for the Hunting
Prevention Prevention Function.
Gain Setting - If the motor vibrates while
lightly loaded and n1-01=1,
increase the gain by 0.1 0.00
nl-02 until vibration ceases. to 1.00 No A | A | No | No | No S81H
Hunt Prev 2.50
Gain - If the motor stalls while
nl-01=1, decrease the gain
by 0.1 until the stalling
ceases.




User Parameter Tables

mSpeed Feedback Protection Control Functions: n2

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

Name Control Methods
. Change [®) [®)
Parameter g Setting | Factory . pen pen | MODBUS
Description ) during VI :
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9| Operation | V/f Vé'g] Vector | Vector | Vector 9
1 2
Speed Sets the internal speed
Feedback feedback detection control
Detection gain in the automatic
Control frequency regulator (AFR).
(AFR) Gain | Normally, there is no need to
change this setting. Adjust
this parameter as follows: 0.00
n2-01 parair ows: to 100 | No |No|[No| A | No | No | 584H
- If hunting occurs, increase
10.00
the set value.
AFR Gain - If response is low, decrease
the set value.
Adjust the setting by 0.05
units at a time, while
checking the response.
Speed
Feedback
Detection Sets the time constant to 0
-02 | Control control the rate of change.m t 50ms No No | No | A No | No 585H
(AFR) Time | the speed feedback detection 2000
Constant control.
AFR Time
Speed
Feedback
Detection Sets the time constant to 0
n2-03 | Control i control the amount of change to 750ms | No |[No|[No| A | No | No | 586H
(AFR) Time | i1 the speed at low speed. 2000 5
Constant 2
I
AFR Time 2

BHigh-slip Braking: n3

User parameters for high-slip braking are shown in the following table.

Name Control Methods
) Change O [e)
Parameter g Setting | Factory . pen pen | MODBUS
Description ; during VI Flux | L :
Number i Range | Settin - : 00p ux | Loop Register
Display 9 9 | Operation | V/f "Fv,'g‘ Vector | Vedor | Vector 9
1 2

High Slip Sets how aggressively the

Braking Drive decreases the output

Deceleration | frequency as it stops the

Frequency motor using high slip braking o

n3-01 Width (HSB). If Overvoltage (OV) 11020 5% No A | A | No | No | No 588H

faults occur during HSB, this

HSB Down | parameter may need to be

Freq increased.

High Slip Sets the maximum current to

Braking be drawn during an HSB stop.

Current Limit | Higher n3-02 settings will 100

n3-02 shorten motor stopping times to 150% No A | A | No | No | No 589H

but cause increased motor 200

HSB Current current, and therefore
increased motor heating.




Name Control Methods
i Change ¢) [¢)
Parameter - Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L ;
Number i Range | Settin : f 00p ux | Loop Register
Display Y ¢ Operation | V/f MF’,g] Vector | Vector | Vector &
1 2
High Slip Sets the amount of time the
Braking Drive will dwell at E1-09
Dwell Time | (Minimum Frequency) at the
at Stop end of deceleration. If this 0.0
n3-03 time is set too low, the to 1.0sec No A A No No No 58AH
machine inertia can cause the 10.0
H_SB Dwell | motor to rotate slightly after
Time the HSB stop is complete and
the Drive output is shut off.
High Slip Sets the time required for an
Braking HSB overload fault (OL7) to
Overload occur when the Drive output 30
n3-04 | Time frequency does not change for to 40sec No A | A | No | No | No 58BH
some reason during an HSB 1200
H_SB OL stop. Normally this does not
Time need to be adjusted.
ESpeed Estimation: n4
User parameters for speed estimation are shown in the following table.
Name Control Methods
. Change [e) [e)
Parameter g Setting | Factory . pen pen | MODBUS
Description . during VIE || .
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9| Operation | V/f V;'g‘ Vector | Vector | Vector 9
1 2
Observer
Integral Time | Set the integral time of the 0.000 0.030m
n4-07 speed estimator for PI to ’ s No No | No | No | No A S9AH
SPDESTI control. 9.999
Time
Observer
Prqportlonal Set the proportional gain of 0
n4-08 | Gain the speed estimator for PI to 15 No |No|No| No | No | A 59BH
SPD EST P control. 1000
GAIN
High-speed
Observer Sets the P-gain on the hi-
Proportional speed side of the Observer (PI 0.0
n4-10 | Gain Controls). Operates at the to 15 No No | No | No | No A 59DH
- same proportional gain as 1000.0
OBS Gain H- | N4-07 when set to zero.
SPD
Observer
Switching Sets the switching frequency 40
n4-11 | Frequency for the high and low speed to 70Hz No [No|No| No | No | A 59EH
Speed Observer. 70
Change F
Lo-Speed + | Use a large setting if load
Regen tolerance needs to be
Stability increased during low-speed 0.0
n4-15 Coefficient regen.eratlon, If the setting is to 03 No No | No | No | No A SAJH
too high, then torque 30
PH Comp command monitor and the '
Lim Gain actual torque system will be
weakened.




User Parameter Tables

Name Control Methods
i Change 0 0
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L :
Number i Range | Settin : i 00p ux | Loop Register
Display < 9| Operation | V/f MF’,g] Vector | Vector | Vector ¢
1 2
Torque
Adjustment
i Sets the torque adjustment 0.0
n4-17 | Gain ) due aqy to 10 | No |No|No| No |No | A SA4H
gain for low-speed power. 0
TRQ adjust 5.
gain
Gain for
Feeder Sets the gain for the feeder 0.90
n4-18 | Resistance | rogisance in the speed to 1.00 No |No|No| No | No | A 5A5H
Adjustment | ogtimator. 1.30
Feeder R gain
Observer
Switching Sets the frequency at which 20
nd-2g | Frequency2 | the Observer switches ©° 1 S0Hz | No |No|No| No | No | A | 5AFH
between high and low speeds 70
Speed during deceleration. Hz
Change F 2
Torque Slowly increase the setting
Adjustment | value when load tolerance
Gain 2 rises at low speeds. If set too 0.00
n4-29 high, the load tolerance will to 0.10 No No | No | No | No A 5B4H
TRQ adjust be reduced. 0.40
gain2 Note: Adjustment is not
normally required.
Low Speed + | Set to a larger value to
Regen stabilize the motor when
Stability running at extremely low
Coefficient 2 | speeds and/or regen. When 0.00
n4-30 the setting is increased, the to 1.00 No No | No | No | No A SB5H
motor will accelerate as the 10.00
LowSpd Rgn | regen load increases. When
Coef2 tuning, adjust in units as large
as 0.2.
Observer
Gain Set the lower limit of the P- 0.0
Modulation | gain modulation frequency on t'o
14-32 | Frequenc the low-speed side of the 5.0Hz No No | No | No | No A 5B7H
quency . 60.0
Observer (PI Controls) in H
SpdEst Gain | Hertz. z
Frql
Observer
Gain Set the upper limit of the
. . 0.0
Modulation P-gain modulation frequency to
n4-33 | Frequency 2 | on the low-speed side of the 20.0Hz | No No | No | No | No A 5SB8H
quency . 60.0
Observer (PI Controls) in H
SpdEst Gain | Hertz. z
Frq2
Observer
Gain
Sets the percentage of
Modulation : 50.0
n4-34 | Rate modulation allowed for to |1000%| No |No|No| No | No | A SBOH
P-gain on the low-speed side
100.0%
SpdEst Gain of the Observer (PI Controls).
Rate




Name

Control Methods

i Change Open Open
Parameter ‘g Setting | Factory ; Vi p p MODBUS
Number |  Djsplay Description Range | Setting Odunng VI MF/:g] \';g;gr \2;’; \I;gggr Register
1 2
Ul1-48 Gain | Setting this parameter to a
Reduction low value can improve
Coefficient operation when acceleration 0.50
n4-35 during low speeds or to 1 No |No|No| No | No| A SBAH
regeneration needs to be
Ul-48 suppress. Be sure to keep this 1.50
Reduce Gain | setting high enough to avoid
causing a CF error.
Flux Level at | Set this parameter to a small
Low value if the torque value is
Frequency relatively high compared to 50
n4-39 the actual load that has been to 90% No No | No | No | No A SBEH
Flux Lvl set. Used during low speed 150%
@LowFrq operation. (The magnitude of
the rated flux level as 100% )
Current Reduce this setting if the
Stability motor oscillates when
Coefficient at | stopped with torque reference | 0.01
n4-40 | Low Speed at zero. Do not adjust this to 0.5 No No | No | No | No A 5BFH
setting more than is 1.00
I Stabilize necessary, verify the results
Gain as changes are made.
Speed Adjust this parameter to
Estimation improve accuracy of speed
Compensation | estimation under these
Gain conditions.
1. Drive in torque control
mode.
2. Speed control is set to
ds-07.
3. Set b1-10=0
4. 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 reference is
set to zero).
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HBFeed Forward: n5

User parameters for the feed forward control are shown in the following table.

Name Control Methods
. Change [®) [9)
Parameter P Setting | Factory . pen pen | MODBUS
Description ) during VI ;
Number i Range | Settin : ; oop | Flux | Loop | Register
Display 9 9 | Operation | V/f Vgg‘] Vector | Vector | Vector 9
1 2
Feed Forward
Control Selects the feed forward
] Selection controls. 0

n5-01 0: Disabled Oorl “ No No | No | No A A 5BOH
Feedfoward 1: Enabled
Sel
Motor Sets the time required to
Acceleration | accelerate the motor at the
Time rated torque (T100) to the 0.000 0.178

n5-02 4 to |35 No |No|[No| No | A | A | sBIH

rated speed (Nr). | *2

Motor Accel | 1. (GO2)/4 0.000
Time P: Motor rated output
Feedfoward | Sets the proportional gain for
Gain feed forward controls. 0.00

n5-03 Response to the speed to 1.0 No No | No | No A A 5SB2H
Fegfdfoward reference will increase as the | 100.00
Gain setting of n5-03 is increased.

* 1. Initial values differ based on the control mode (when operating in Vector Mode w/PG, the initial value is set to zero (disabled), and in Vector 2 wo/PG
the initial value is 1, or "enabled").
* 2. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
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® Digital Operator Parameters: o

The following settings are made with the Digital Operator parameters (o parameters): Multi-function
selections and the copy function.Monitor Select: ol

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

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\ii

\i
with
PG

Open

Loop

Vector
1

Flux
Vector

Open

Loop

Vector
2

MODBUS
Register

01-01

User Monitor
Selection

User Monitor
Sel

Selects which monitor will be
displayed in the operation
menu upon power-up when
0l-02=4.

4 to0 48

Yes

500H

01-02

User Monitor
Selection
After
Power-Up

Power-On
Monitor

Selects which monitor will
be displayed upon power-up.
1: Frequency Reference
(U1-01)
2: Output Frequency
(U1-02)
3: Output Current (U1-03)
4: User Monitor
(set by 01-01)

1to4

Yes

501H

01-03

Digital
Operator
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
frequency reference.

0: Hz

I: % (100% = E1-04)

2 RPM (Enter the
to number of motor
39:  poles).

40 User display.

to Set the number

39999: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 to 12.34
(12.34 = Fmax).

to
39999

No

502H




User Parameter Tables

Name Control Methods
" Change [¢) O
Parameter ot Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L :
Number i Range | Settin : i 00p ux | Loop | Register
Display g 9| Operaton | V/f \g'g] Vector | Vector | Vector 9
1 2
Setting unit
for frequency | Sets the setting units related
parameters to V/F pattern frequency
lated parameters
0l-04 |relatedto V/F | T¢ Oorl | 0 No [No|[No| No | A | A | 503H
characteristics | (E1-04,-06, -09, -11)
0: Hertz
V/f Display 1: RPM
Unit
LCD Sets the contrast of the
Brightness Digital Operator LCD. A
01-05 | Adjustment setting of "1" is the lightest Oto5 3 Yes A A A A A 504H
contrast and a setting of "5"
LCD Contrast | s the darkest contrast.

BMulti-function Selections: 02

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

Name Control Methods
Parameter o Setting | Factory | C12n%e Open Open | MODBUS
Number |  Display Description Rangg Setting Cdunng VI V?,/,{L \';gg(gr \ng’; \I;gc?(gr Register
PG 1 2
Local/
Remote Key | Determines if the Digital
Function Operator Local/Remote key
02-01 | Selection is functional. Otol 1 No Al A A A A 505H
0: Disabled
Local/ 1: Enabled
Remote Key
STOP Key Determines if the STOP key o
Function on the Digital Operator will I
Selection stop the Drive when Drive is
02-02 operating from external 0to 1 No | A|A| A | A | A | 506H
terminals or serial
Oper STOP communication.
Key 0: Disabled
1: Enabled
User Allows storing of parameter
Parameter settings as a User
Default Value | Initialization
Selection.
0: No Change
1: Set Defaults - Saves
current parameter

settings as user

02-03 initialization.. A1-03 now 0t02 0 No A A A A A 5071

allows selecting <1110> for

User Defaults user initialization and
returns 02-03 to zero.

2: Clear All - Clears the
currently saved user
initialization. A1-03 no
longer allows selecting
<1110> and returns 02-03
to zero.
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Name

Control Methods

i Change Open Open
Parameter g Setting | Factory . p p MODBUS
Number |  Display Description Range | Setting Odunng VI \,Zlg] \';g;gr \2;’; \I;gggr 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. CIMRFTUXXX. -y g | No | A|A| A | A | A | 508H
Drive Model | This parameter only needs to
# be set when installing a new
control board. Do not change
for any other reason. Refer to
Table B.1.
Frequency Determines if the Data/Enter
Reference key must be used to input a
Setting frequency reference from the
Method Digital Operator.
Selection 0: Disabled - Data/Enter key
must be pressed to enter a
frequency reference.
02:03 1: Enabled - Data/Enter key is Otol 0 No Al A A A A S09H
not required. The frequency
Operator reference is adjusted by the
M.O.P. up and down arrow keys on
the Digital Operator
without having to press the
data/enter key.
Operation Determines if the Drive will
Selection stop when the Digital
when Digital | Operator is removed when in
Operator is LOCAL mode or b1-02=0.
Disconnected | 0: Disabled - The Drive will
02-06 not stop when the Digital | 0to 1 0 No Al A A A A S0AH
Operator is removed.
Oper 1: Enabled - The Drive will
Detection fault (OPR) and coast to
stop when the Digital
Operator is removed.
Cumulative
O.peration. Sets the initial value of the 0
02-07 | Time Setting | ojansed operation timer to 0 hr No A|A| A A A 50BH
Elapsed Time Ul-13. 65535
Set
Cumulative Sets how time is
Operation accumulated for the elapsed
Time operation timer U1-13.
Selection 0: Power-On Time - Time
02-08 accumulates when the O0to 1 0 No A | A A A A 50CH
Drive is powered.
Elapsed Time | 1: Running Time - Time
Run accumulates only when
the Drive is running.
Cumulative
Cooling Fan
Operation Sets the initial value of the 0
02-10 | Time Setting | heatsink fan operation time to 0 hr No A | A A A A 50EH
monitor U1-40. 65535
Fan ON Time
Set




User Parameter Tables

Name Control Methods
" Change [®) [9)
Parameter g Setting | Factory 5 vii | Open pen | MODBUS
Description ) during L Fl L ;
Number i Range | Settin : i 00p ux | Loop | Register
Display < 9| Operation | V/f MF’,g] Vector | Vector | Vector 9
1 2
Fault Trace/ Clears the fault memory
Fault History | contained in the U2 and U3
Clear monitors.
02-12 | Function 0: Disabled - no effect Oto1l 0 No A A A A A 510H
1: Enabled - resets U2 and
Fqult Trace U3 monitors, and returns
Init 02-12 to zero.
kWh User Used to reset the kilowatt-
Monitor hour monitor U1-29 to zero.
Initialization | 0: Disabled - no change
02-14 1: Enabled - Resets U1-29 to Otol 0 No A A A A A SI2H
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 [®) O
Parameter P Setting | Factory . pen pen |  MODBUS
Description ) during VI ;
Number i Range | Settin : ; oop | Flux | Loop |  Register
Display 9 9 | Operaon | V/f V;'tGh Vector | Vector | Vector 9
1 2
Copy This parameter controls the
Function copying of parameters to and
Selection from the Digital Operator.
0: COPY SELECT (no
function)
1: INV > OP READ - All 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 S515H
COPY. Parameter settings in the
Function Sel Drive are compared to
those in the Digital
Operator.
Note:When using the copy
function, the Drive
model number (02-04),
software number
(U1-14), and control
method (A1-02) must
match or an error will
occur.
Copy Enables and disables the
Allowed Digital Operator copy
Selection functions.
03-02 0: Disabled - No Digital Otol | © No |A|A] Al Aala 516H
Operator copy functions
Copy are allowed.
Allowable 1: Enabled - Copying
allowed.
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€ T: Motor Autotuning

The following settings are made with the motor autotuning parameters (T parameters): Settings for autotuning.

Name Control Methods
. Change [®) [®)
Parameter ‘ot Setting | Factory . v | Open pen | MODBUS
Description ) during L :
Number i Range | Settin : i oop | Flux | Loop | Register
Y Display 9 "9 | Operation | V/f Vé'g] Vector | Vector | Vector <
1 2
Motor Selects which set of motor
Selection 1/2 | parameters are to be used
and set during Auto-Tuning.
If Motor 2 selection
T1-00 (H1-xx=16) is not selected, 1to2 1 No Yes | Yes | Yes | Yes | Yes 700H
Select Motor | this parameter will not be
displayed.
1: 1st Motor - E1 to E2
2: 2nd Motor - E3 to E4
Auto-Tuning | Selects the Auto-Tuning
Mode mode.
Selection 0: Rotational Auto-Tuning
(A1-02=2or3)
1: Stationary Auto-Tuning
(A1-02=2or 3)
2: Terminal resistance only, 0to?2
T1-01 . . 0 No Yes | Yes | Yes | Yes | Yes 701H
(stationary) Auto-Tuning #]
Tuning Mode (A1-02=0, 1,2, or 3)
Sel 3: Auto-tuning for the
amount of On-Delay
Compensation (open loop
vector 2 and flux vector
modes are enabled). 6
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 g . p ’ to ) No | Yes| Yes| Yes | Yes | Yes 702H
Mir 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 Sets the motor rated voltage | to 1 2000V |\ | N | No | Yes | Yes | Yes | 703H
in Volts (V). 255.0 *2
Rated Voltage )
Motor Rated 0.32
T1-04 Current Sets the motor rated current in to 1.90 A No Yes | Yes | Yes | Yes | Yes 704H
Amperes (A). 6.40 *3
Rated Current *4
Motor Base 0
Frequency
T1-05 Sets th.e base frequency of the to 60.00H No No | No | ves | Yes | ves 705H
Rated motor in Hertz (Hz). 400.0 z
Frequency *s
Number of
Motor Poles | gets the number of motor 21048
T1-06 4 poles No No | No | Yes | Yes | Yes 706H
Number of | Poles: poles
Poles




User Parameter Tables

Name Control Methods
i Change Open Open
Parameter I Setting | Factory ; V/f p p MODBUS
Number | Display Description Range | Setting Cdunng VI Mgg] \I;gc?gr \2;; \I;;’;gr Register
1 2
Motor Base | gets the base speed of the 0 1750
T1-07 |Speed motor in revolutions per to . No | No | No | Yes | Yes | Yes 707H
Rated Speed | minute (RPM). 24000 | ™"
Number of Sets the number of pulses per
PG Pulses revolution (PPR) for the 0
T1-08 encoder (pulse generator) to 600 No No | Yes | No | Yes | No 708H
PG Pulses/ being used without any 60000
Rev multiplication factor.
* 1. 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.
* 2. Setting value for 208-240Vac. Double the value when working with 380-480Vac drives.
* 3. Factory settings will vary based on drive capacity (values given here are for 208-240Vac, 0.4kW).
* 4. Setting range is 10% to 200% of the drive's rated output current (values given here are for 208-240Vac, 0.4kW).
* 5. The upper setting limit will be 150.0Hz when C6-01 is set to 0.
* 6. Use this type of auto-tuning only if having problems with precision when tuning.




€ 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: U1

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

Name . Control Methods
Output Signal Level Min oon Soon
Parameter| Description During Multi-Function - VAo bk | Loan | MODBUS
Number | Display Unit | v/ | with P P | Register
Analog Output PG Vefftnr Vector Ve;tor
Frequency Frequency reference
Reference (speed command) monitor
when in REMOTE mode, : .
U1-01 frequency reference (speed 1ov: Max1mum Frequency 0.01 Al A A A A 40H
Frequency command) setting location (possible for -10V thru +10V) | Hz
Ref when in local mode or
b1-01 =0.*
Output )
) Frequency * 10V: Maximum Frequency 0.01
U1-02 Output frequency. (possible for -10V thru +10V) | Hz Al A A A A 41H
Output Freq
Output
Current 10V: Drive Rated Output Current
U1-03 Output current (output of absolute valueof [ 0.1A | A | A A A A 42H
Output 0V thru +10V possible)
Current
Control Control method set in
Method Al1-02.
0 = V/F without PG
U1-04 1 = V/F with PG No output possible. - Al A A A A 43H
Control 2 = Open Loop Vector
Method 3 = Flux Vector
4 = Open Loop Vector 2
Motor Speed . :
U1-05 Motor speed feedback® | 10V Maximum Frequency 1 0.0 4 mh 0y 41 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 .
U1-07 DC Bus Voltage 10V: DC400V (DC80OV) IV|A|A| A ] A ] A 46H
DC Bus (output of OV thru +10V)
Voltage
Output 10V: Drive Capacity in kW
U1-08 Power Output power (Largest Application Motor 0.1 Al a A A A A7H
Output Capacity) kW
KWatts (possible for -10V thru +10V)
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User Parameter Tables

Name . Control Methods
Output Signal Level Min Soon Soon
Parameter| Description During Multi-Function - VIS bk | Laon | MODBUS
Number | Djsplay Unit | vif | with P P | Register
Analog Output pG | Vector | Vector | Vector
1 2
Torque
Reference .
U1-09 Torque reference 10V: Motor Rated Torque 0.1% | No | No A A A 48H
Torque (possible for -10V thru +10V)
Reference
* The unit is set in 01-03 (frequency units of reference setting and monitor).
Name . Control Methods
o Output Signal Level " Soon Sen] MODBUS
arameter L ; i ; in. \Yii
Number | Display Description During Multi-Function |} = vif | with | Loop | Flux | Loop | Register
Analog Output pG | Vector | Vector | Vector
1 2
Input Input terminal status.
Terminal  |y1-10= 00000000
Status ~1: FWD command
(S1)is ON.
1: REV command
(S2) is ON.
1: Multi input 1
(S3)is ON.
1: Multi input 2
Ul1-10 (S4) is ON. No output possible. - Al A A A A 49H
Input Term ——1: Multi input 3
Sts (S5) s ON.
———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 Uit gooooono S
T - Multi-function
contact output 1 I
(M1-M2) is ON.
1: Multi-funtion
Ul-11 C((;n,lt)ag gl;\jpulZ No output possible. - A A A A A 4AH
?“tp‘l; 1: Multi-untion
erm Sts contact output 3
(P2)is ON.
——Not used (always 0).
————1: Error output
(MAJAB-MC) is ON.
Drive Input terminal status..
Operation | )1.12=" 00000000
Status 1:Run
1. Zero speed
1 Reverse
1: Reset signal
Ul-12 [ input No output possible. - A A A A A 4BH
1. Speed agree
Int Ctl Sts 1 1: Inverter
ready
———1: Minor fault
1 Major fault
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Name

Output Signal Level

Control Methods

Parameter L : . : Min. vii | Open Open | MODBUS
Number | Display Description During Multi-Function |} vif | with | Loop | Flux | Loop | Register
Analog Output pG | Vector | Vector | Vector
1 2
Cumulative
Operation )
Ul-13 | Time ”l."otal operatmg OF POWEOI 1\ output possible. ! A | A A A A 4CH
time of the Drive. hr
Elapsed
Time
Software o )
Ul-14 |Number | Last5 digits of the Drive's o ooccible. Slalalalala 4DH
software number.
FLASH ID
Terminal
Al Input
) Voltage Input voltage on Terminal A1, | 10V: 100% (when inputis 10V) | 0.1
UIL-13 as a percentage of £10Vdc. (possible for -10V thru +10V) % A A A A A 4EH
Term Al
Level
Terminal
A2 lnput Displ H
plays the input current (or o . .
Ul-16 | Voltage voltage) on Terminal A2, as a 10V: 100% (when inputis OV) | 0.1} -} 0 | o A 4FH
(possible for -10V thru +10V) %
Term A2 percentage of +10Vdc.
Level
Terminal
A3 Input
) Voltage Input voltage on Terminal A3, | 10V: 100% (when input is 10V) | 0.1
UL-17 as a percentage of +10Vdc. (possible for -10V thru +10V) % A A A A A 050H
Term 16
Level
Motor
Secondary 10V: Motor Rated Seconda
- : ry
Ul-18 | Current (Iq) El‘;zznfobe;;‘ﬁu“cseefo?y::le . | Current (;1 AlAalalala S51H
Mot SEC P que CQ- (possible for -10V thru +10V) ‘
Current
Motor
Excitation ‘ 10V: Motor Rated Secondary
) Current (Id) | Current being used by the Current 0.1
UlL-19 motor for excitation (Id). (possible for -10V thru % No | No A A A S2H
Mot EXC +10V)
Current
Output
Frequency | e fi
quency reference (speed . .
Ul-20 | After Soft command) after the accel and zs:;igf:}fz;n;l&ﬁﬁg% 10 Ifz A A A A A 53H
Start decel ramps and S-curve.
SFS Output
ASR Input | Input error to the speed control
loop (ASR). ) .
Ul-21 The maximum output g:()\s/;igilea)f(;mll(r)l:fﬂ]ri?iig% (1)0;) No | A | No A A 54H
ASR Input | frequency E1-04 corresponds ?
to 100%.
ASR
Output gl:p l&:gg)n the speed control 10V: Motor Rated Secondary 0.0
ul-22 Th: motor r.ated seconda Current 1‘;/ No | A No A A >H
ASR Y| (possible for-10V thru+10V) | *7°
Output current corresponds to 100%.




User Parameter Tables

Name . Control Methods
o Output Signal Level " Soon Sren] MODBUS
arameter P ; i ; in. V/f
Number | Display Description During Multi-Function |} = vif | with | Loop | Flux | Loop | Register
Analog Output PG Vector | Vector | Vector
1 2
PI
Feedback
3 Value Feedback signal level when 10V: Maximum Frequency | 0.0
ut-24 PID control is used. (possible for -10V thru +10V) | 1% A A A A A S7TH
PID
Feedback
DI-16H2 Reference value from a DI-
Input Status | 16H2 Digital Reference Card.
Ul-25 The value will be displayed in | No output possible. - Al 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
V: AC200V (AC400) 0.1
Ul-26 (Vq) motor secondary current (possible for -10V thru +10V) | V No | No A A A 59H
control.
Voltage Ref
(Va)
Output
Voltage
Reference | Internal voltage reference for .
) 10V: AC200V (AC400) 0.1
uUl1-27 (Vd) motor excitation current (possible for -10V thru +10V) | V No | No A A A S5AH
control.
Voltage Ref
(Vd)
CPU
Ul-28 | Number C°9tf°1 board hardware No output possible. - A A A A A SBH
revision.
CPU ID
U1-29 |« Wh Lower | Accumulated kilowatt-hours. | No output possible. KW | A A A A A SCH
4 dig H
MWh
. M
U1-30 | wh Upper Accumulated megawatt-hours. | No output possible. WH A A A A A 5SDH
5 dig
ACR
Output of q
Ul-32 | Axis g)l;rtrljg ﬁggleeggﬁf J | ov: 100% Ol No [ No| A | A | A SFH
Yy (possible for -10V thru +10V) | %
ACR(q) current.
Output
ACR
gquut of d | Current control output value 10V- 100% .
_ X1S . . . 0 .
Ul1-33 for the motor excitation (possible for -10V thru +10V) | % No | No A A A 60H
ACR(d) current.
Output
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Name

Output Signal Level

Control Methods

Parameter L : . : Min. vii | Open Open | MODBUS
Number | Display Description During Multi-Function |} vif | with | Loop | Flux | Loop | Register
Analog Output PG Ve;:tor Vector Ve;:tor
First
Parameter
Causing an | parameter number causin
gan
U1-34 |opE "OPE" fault. A|lA| A | A]| A 61H
OPE
Detected No output possible.
Zero Servo
Pulse Count | Number of PG pulses times 4
Ul1-35 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 | 10 V- Maximum Frequency 1 0.0, ) )0 f 0|4 63H
PID Input | Feedback). (possible for -10V thru +10V) | 1%
PID Output | Output of the PID regulator 38 || 0V: Maximum Frequency 0.0
uU1-37 a percentage of maximum . o A| A A A A 64H
PID Output | frequency (E1-04). (possible for -10V thru +10V) | 1%
PID
Setpoint Setpoi
point of the PID regulator : . 0.0
U1-38 oD (PID reference + PID bias). 10V: Maximum Frequency 1% A A A A A 65H
Setpoint
Modbus Modbus serial communication
Communi- | error codes.
cation Error |140= 00000000
Code tt CRC error
1: Data length error
Not used (always 0).
Ul1-39 1: Parity No output possible. - lAalAa] Al Al A 66H
error
Transmit 1: Overrun
Err error
1: Framing
eror
—1: Timeout
Not used (always 0).
Heatsink
Cooling
Fan
Operation | ota] ting time of th 1
U1-40 | Time hza?siziez;ﬁﬁglgz.o € No output possible. hr A | A A A A 68H
FAN
Elapsed
Time
Motor Flux
Calculation )
Ul-42 | Values lf\]/{l(;mtors the calculated motor 10V: Monitor rated flux. (1/1 No | No | No | No A 69H
. 0
Mot Flux
EST
Motor Flux
Current Shows 100% when the motor
Compensa- | rated secon dary current 10V: Motor Rated Secondary 0.1
UL-43 1 tion monitor for motor flux current Current °/ No | No | No | No A 6AH
0
+
Id Comp compensation is active. (OV to £10V)
Value




User Parameter Tables

Name . Control Methods
o Output Signal Level " Soon Sren] MODBUS
arameter P ; i ; in. V/f
Number | Display Description During Multi-Function |} = vif | with | Loop | Flux | Loop | Register
Analog Output pG | Vector | Vector | Vector
1 2
ASR
Ogtput Output from the speed control
W‘thom loop (ASR) before the ASR 10V: Motor Rated Secondary 0.0
Ul-44 | Filter primary delay filter (C5-06). | Current 1(',/ No |No | No | A A 6BH
ASR 100% is displayed for rated (0OV to £10V) ’
Output w secondary current of the
Fil motor.
Feed
Forward
Control Output from fe.ed forward 10V: Motor Rated Secondary
control. 100% is displayed for 0.0
U145 Output rated secondary current of the | Tt 1o, | No | No | Noj 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 - | No| No| No | No A 71H
CF Error error. (0 thru FFFFFH)
Code 08: Regeneration error at low
speeds.
10: Zero Speed error.
20: Rotational Direction Limit
error.
80: Vector control status error
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H 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

VIt
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.

U2-03

Frequency
Reference at
Previous
Fault

Frequency
Ref

Gives the frequency reference at
the most recent fault.

U2-04

Output
Frequency at
Previous
Fault

Output Freq

Shows the output frequency at
the most recent fault.

U2-05

Output
Current at
Previous
Fault

Output
Current

Gives the output current at the
most recent fault.

U2-06

Motor Speed
at Previous
Fault

Motor Speed

Shows the motor speed at the
most recent fault.

U2-07

Output
Voltage at
Previous
Fault

Output
Voltage

Gives the output voltage at the
most recent fault.

U2-08

DC Bus
Voltage at
Previous
Fault

DC Bus
Voltage

Shows the DC BUS voltage at
the most recent fault.

U2-09

Output Power
at Previous
Fault

Output
kWatts

Gives the output power at the
most recent fault.

No output possible.

A

A

A

80H

81H

0.01

82H

0.01

83H

84H

0.01

85H

86H

v

87H

0.1
kW

88H




User Parameter Tables

Name Output Signal Control Methods
Level During Min. vii | Open Open | MODBUS
Multi-Function | Unit | v | witn | LOOP | Flux | LOOP | Register

Vector | Vector | Vector
Analog Output PG| ™y 2

Parameter

Number Display Description

Torque
Reference at

Previous

Gives the torque reference at the
U2-10 | Fault

0,
most recent fault. 0.1% | No | No A No A 89H

Torque
Reference

Input
Terminal

Status at
U2-11 | Previous Shows the input terminal status at

Fault the most recent fault. ) AlA A A A SAH

Input Term
Sts

Output
Terminal

Status at
Previous Gives the output terminal status

U2-12
Fault at the most recent fault.

No output possible. - Al A A A A 8BH

Output Term
Sts

Drive
Operation
Status at
Previous Displays the Drive Operation

U2-13 Fault Status at the most recent fault. i AlA A A A scH

Inverter
Status 5

Cumulative e

Operation
Time at
U2-14 | previous
Fault

Gives the cumulative operation 1

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

Elapsed time

Note The following errors are not included in the error trace: CPF00, 01, 02, 03, UV1, and UV2.
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EFault History: U3

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

Name . Control Methods
o o Output Signal Level i Soon Sren] MODBUS
arameter Nt i i P n. VIt
Number |  Display Description During Multi-Function | '} vif | with | LooP | Flux | Loop | Register
Analog Output G | Vector | Vector | Vector
1 2
Most Recent
U3-o1 | Fault Shows the most recent fault. - A A A A A 90H
Last Fault
2nd Most
Recent Fault
U3-02 Shows the second most ) A A A A A 91l
Fault recent fault.
Message 2
3rd Most
Recent Fault :
U3-03 Shows the third most recent ) A A A A A 021
Fault fault.
Message 3
4th Most
Recent Fault
U3-04 Shows the fourth most ) A A A A A 931
Fault recent fault.
Message 4
Cumulative
Operation Gives the cumulative 1
U3-05 | Time at Most operation time at the most h Al A A A A 94H
Recent Fault recent fault. r
Elapsed Time 1
Cumulative
Operation )
Time at 2nd | Gives the cumulative No output possible. ’
U3-06 | Most Recent | operation time at the second hr A A A A A 95H
Fault most recent fault.
Elapsed Time 2
Cumulative
Operation
Time at 3rd | Gives the cumulative |
U3-07 | Most Recent | operation time at the third hr A A A A A 96H
Fault most recent fault.
Elapsed Time 3
Cumulative
Operation
Time at 4th Gives the cumulative | 97H
U3-08 | Most Recent | operation time at the fourth hr A A A A A
Fault most recent fault.
Elapsed Time 4
5th Most
Recent Fault
U3-09 Shows the fifth most recent ) A A A A A R04H
Fault fault.
Message 5
6th Most )
U3-10 | Recent Fault ?;olrvs the sixth most recent ) Al A A A A R05H
Fault Message 6
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Name , Control Methods
N Output Signal Level i Soon O] MODBUS
arameter P : . : in. V/E
Number Display Description During Multi-Function | vif | with | Loop | Flux | Loop | Register
Analog Output PG Ve$wr Vector Ve;:tor

7th Most

U3-11 | Recent Fault Shows the seventh most ) Al a A A A R06H

recent fault.

Fault Message 7
8th Most '

U3-12 | Recent Fault Shows the eighth most ) Al a A A A R07H

recent fault.

Fault Message 8
9th Most '

U3-13 | Recent Fault ?:L(;:vs the ninth most recent ) Al a A A A Q081
Fault Message 9
10th Most

U3-14 | Recent Fault ?ﬁlol:vs the tenth most recent ) Al a A A A 3091
Fault Message 10
Cumulative
Operation
Time at 5th | Gives the cumulative |

U3-15 | Most Recent | operation time at the fifth hr A | A A A A 80EH
Fault most recent fault.
Elapsed Time 5
Cumulative
Operation
Time at 6th | Gives the cumulative |

U3-16 | Most Recent | operation time at the sixth hr A | A A A A 80FH
Fault most recent fault.
Elapsed Time 6 No output possible.
Cumulative S
Operation I
Time at 7th | Gives the cumulative |

U3-17 | Most Recent | Operation time at the hr A | A A A A 810H
Fault seventh most recent fault.
Elapsed Time 7
Cumulative
Operation
Time at 8th | Gives the cumulative |

U3-18 | Most Recent | Operation time at the eighth hr A | A A A A 811H
Fault most recent fault.
Elapsed Time 8
Cumulative
Operation
Time at 9th | Gives the cumulative |

U3-19 | Most Recent | operation time at the ninth hr A | A A A A 812H
Fault most recent fault.
Elapsed Time 9
Cumulative
Operation
Time at 10th | Gives the cumulative |

U3-20 | Most Recent | operation time at the tenth hr Al A A A A 813H
Fault most recent fault.
Elapsed Time 10

Note The following errors are not recorded in the error log: CPF00, 01, 02, 03, UV1, and UV2.
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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
Parameter . . Open Open
Number Displa Setting Range | Unit Vi | Vifwith | Loop | Flux | Loop
play Control PG Vector | Vector | Vector
1 2
Speed Search Selection
b3-01 0to3 1 2 3 2 - 2
SpdSrch at Start
Speed Search Deactivation Current
b3-02 0to 200 1% 120 - 100 - 10
SpdSrch Current
Energy Saving Gain
b8-02 0.0 to 10.0 0.1 - - 0.7 1.0 0.7
Energy Save Gain
Energy Saving Control Filter Time
b8-03 | Constant 0.0 to 10.00 0.01s - - 0.50 0.01 0.50
Energy Save F.T
Slip Compensation Gain
C3-01 0.0t02.5 0.1 0.0 - 1.0 1.0 1.0
Slip Comp Gain
Slip Compensation Primary Delay Time
C3-02 0 to 10000 Ims 2000 - 200 - -
Slip Comp Time
Torque Compensation Primary Delay
C4-2 | Time 0 to 10000 Ims 200 | 200 20 - -
Torq Comp Time
ASR Proportional Gain 1
C5-01 0.00 to 300.00 0.01 - 0.20 - 20.00 | 10.00
ASR P Gain 1
ASR Integral Time 1
C5-02 0.000 to 10.000 | 0.001sec - 0.200 - 0.500 | 0.500
ASR I Time 1
ASR Proportional Gain 2
C5-03 0.00 to 300.00 0.01 - 0.02 - 20.00 | 10.00
ASR P Gain 2
ASR Integral Time 2
C5-04 0.000 to 10.000 | 0.001sec - 0.050 - 0.500 | 0.500
ASR I Time 2
ASR Primary Delay Time Constant
C5-06 0.000 to 0.500 0.001 - - - 0.004 | 0.010
ASR Delay Time
Torque Reference Delay Time
ds5-02 0 to 1000 Ims - - - 0 10
Torq Ref Filter
. Maximum Output Frequency
oo 0.0 t0 400.0 o.mz | 800 1 600 600 | 600 | 60.0
B Max Frequency 3 3
. Maximum Output Voltage
E1-05 0.0 10 255.0 0.y | 2000120001 5500 | 2000 | 2000
E3-03 | pax Voltage 3 3
E1-06 | Base Frequency 60.0 60.0
104 0.0 to 400.0 0.1Hz - - 60.0 60.0 | 60.0
E3- Base Frequency 3 3




User Parameter Tables

Name Factory Setting
Parameter . . Open Open
Number Displa Setting Range | Unit VI | VAwith | Loop | Flux | Loop
22y Control PG Vector | Vector | Vector
1 2
. Mid Output Frequency A
E1-07 0.0 t0 400.0 oanz | 301 39 50 | oo | 00
E3-05 | Mig Frequency A 3 3
E1-08 | Mid Output Voltage A 0.0 10 255.0 oiv Lo 5o | o oo | e
E3-06 |4 Voltage A (0.0 to 510.0) ' *3 *3 '
. Minimum Output Frequency
g 0.0 t0 400.0 otnz | 13 LS 05 | 00 | 03
07 | Min Frequency 3 3
E1-10 | Minimum Output Voltage "2 0.0 to 255.0 01V 9.0 9.0 20 0.0 Lo
E3-08 [y\pin Voltage (0.0 to 510.0) ' *3 *3 '
Overspeed Detection Delay Time
F1-09 0.0t0 2.0 0.1s - 1.0 - 0.0 0.0
PG Overspd Time
Feed Forward Control Selection
n5-01 0,1 1 - - - 0 1
Feedfoward Sel

1. The settings will 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
El-04 | Max. Output Hz 500 | 60.0 | 600 | 720 | 50.0 | 500 | 60.0 | 60.0
Frequency
E1-05 Max. Output Voltage A\ 230.0 230.0 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
El.o7 | Mid Output v 25 | 30 30 | 30 | 250 | 250 | 300 | 300
Frequency
E1-08 Mid. Output Voltage \'% 17.2 17.2 17.2 17.2 40.2 57.5 40.2 57.5
El-09 | Min Output Hz 13 1.5 15 | 15 | 13 | 13 | 15 | 15
Frequency
E1-10 Min. Output Voltage \"% 10.3 10.3 10.3 10.3 9.2 10.3 9.2 10.3
1. The setting shown are for 208-240Vac Drives. The values will double for 380-480Vac Drives..
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)
M208-240Vac 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)
Parameter . ,
No. Name Unit Factory Setting
. F&
E1-03 V/F Pattern Selection — 8 9 A B C D E FF
El04 | Max Output Hz 500 | 500 | 60.0 | 60.0 | 90.0 | 120.0 | 180.0 | 60.0
Frequency
E1-05 Max. Output Voltage A\ 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
io7 | Mid Output v 25 | 25 30 0 30 | 30 | 30 | 30 | 30
Frequency
E1-08 Mid. Output Voltage \% 21.8 27.6 21.8 27.6 17.2 17.2 17.2 17.2
Eig9 | Min Output Hz 13 13 15 | 15 | 15 | 15 | 15 | 15
Frequency
E1-10 Min. Output Voltage \% 12.6 14.9 12.6 17.2 10.3 10.3 10.3 10.3

1. The setting shown are for 208-240Vac Drives. The values will double for 380-480Vac Drives..
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)




208-240Vac and 380-480Vac Drives of 2.2 to 45 kW

User Parameter Tables

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

Par:r:.eter Name Unit Factory Setting
E1-03 V/F Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max. Output Voltage A% 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency 2.5 3.0 3.0 3.0 25.0 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 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
E1-10 Min. Output Voltage v 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)

Par:lr:eter Name Unit Factory Setting
E1-03 V/F Pattern Selection — 8 9 A B C D E l;i‘
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 A% 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0 | 230.0
E1-06 Base Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
E1-10 Min. Output Voltage \Y% 10.3 12.6 103 14.9 8.0 8.0 8.0 8.0

1. For 400V class units, the voltage values are twice that of 200V class units.

2. These default values are for V/F or V/F with PG control methods (A1-02=0 or 1)




m208-240Vac 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

Parzr:eter Name Unit Factory Setting
g3 | V/F Patten - 0 1 2 3 4 5 6 7
Selection
El.o4 | Max. Output Hz | 500 60.0 | 600 72.0 50.0 500 | 600 | 60.0
Frequency
El-05 | Max. Output V | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 2300 | 230.0
Voltage
El.06 | Max. Voltage Hz | 500 60.0 50.0 60.0 50.0 50.0 60.0 60.0
Frequency
g7 | Mid Output % 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
Frequency
Eog | Mid Output v | 138 13.8 13.8 13.8 402 575 | 402 | 575
Voltage
El.09 | Min- Output Hz | 13 15 15 15 13 13 15 15
Frequency
Ei-j0 | Min- Output % 6.9 6.9 6.9 6.9 5.7 6.9 5.7 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)
Parameter . .
No. Name Unit Factory Setting
g3 | Y/F Pattern - 8 9 A B C D E F & FF
Selection
El-04 | Max. Output Hz | 500 500 | 60.0 | 60.0 90.0 120.0 180.0 60.0
Frequency
El-05 | Max. Output Vv | 2300 | 2300 | 2300 | 230.0 | 230.0 | 230.0 230.0 | 230.0
Voltage
E1-06 | Base Frequency Hz | 500 500 | 60.0 | 60.0 60.0 60.0 60.0 60.0
107 | Mid- Output \% 2.5 25 3.0 3.0 3.0 3.0 3.0 3.0
Frequency
El.0g | Mid-Output v | 172 | 230 | 172 | 230 | 138 13.8 13.8 138
Voltage
El-09 | Min- Output Hz | 13 13 15 15 15 15 15 15
Frequency
El-10 | Min. Output \% 8.0 10.3 8.0 12,6 6.9 6.9 6.9 6.9
Voltage

1. The setting shown are for 208-240Vac Drives. The values will double for 380-480Vac Drives.
2. These default values are for V/F or V/F with PG control methods (A1-02 =0 or 1)
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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=2or 3).

Table 5.6 V/F Pattern for 208-240V Class Drives
Factory Setting
Parameter No. Name Unit
Open Loop Vector Flux Vector
E1-04 Max. Output Frequency Hz 60.0 60.0
E1-05 Max. Output Voltage \'% 230.0 230.0
E1-06 Base Frequency Hz 60.0 60.0
E1-07 Mid. Output Frequency \Y 3.0 0.0
E1-08 Mid. Output Voltage v 12.6 0.0
E1-09 Min. Output Frequency Hz 0.5 0.0
E1-10 Min. Output Voltage A% 23 0.0
1. The setting shown are for 208-240Vac Drives. The values will double for 380-480Vac Drives.
2. These default values are for open loop vector or flux vector control methods (A1-02 =2 or 3)
Voltage
Max Voltage E1-05 @)
Mid Voltage B E1-12
5
I
Base Voltage E1-13
Mid Voltage A E1-08
Min Voltage E1-10
E1-09 E1-07 E1-06 E1-11 E1-04 requency

Min  Mid Base Mid Max
Freq Freq A Freq FreqB Freq

Fig 5.9 V/F Pattern Parameters

Parameters E1-07, E1-08, E1-10, E1-11, and E1-12 are accessible through the Programming Menu.

To set up a custom V/F pattern, program the points shown in the diagram below using parameters E1-04 through
E1-13. Be sure that the following condition is true: E1-09 < E1-07 < E1-06 < E1-11 < E1-04




€ Factory Settings that Change with the Drive Capacity (02-04)

The factory settings of the following user parameters will change if the Drive capacity (02-04) is changed.

m208-240Vac Drives

Parameter . :
Number Name Unit Factory Setting
- Drive Capacity kW | 04 0.75 1.5 2.2 3.7 55 7.5 11 15
02-04 kVA selection - 0 1 2 3 4 5 6 7 8
Energy Saving Control
b8-03 Filter Time Constant s 0.50 (Open-loop vector control)
b8-04 E/Ia‘f:fy Saving Coefficient || 390 | 22370 | 16940 | 15680 | 12290 | 94.75 | 7260 | 70.44 | 63.13
C6-02 *Clarrier Frequency Selection | 6 6 6 6 6 6 6 6 6
Carrier Frequency Selection
C6-11 0 - 3 3 3 3 3 3 3 3 3
for Open Loop Vector 2
) Camer.frc?quency selection ) 6 6 6 6 6 6 6 6 6
upper limit
E2-01
(E4-01) Motor Rated Current A 1.90 3.30 6.20 8.50 14.00 | 19.60 | 26.60 39.7 53.0
E2-02 .
Motor Rated Slip Hz 2.90 2.50 2.60 2.90 2.73 1.50 1.30 1.70 1.60
(E4-02)
E2-03
(E4-03) Motor No-Load Current A 1.20 1.80 2.80 3.00 4.50 5.10 8.00 11.2 15.2
£2-05 ] Motor Line-to-Line Q | 9842 | 5156 | 1.997 | 1.601 | 0.771 | 0399 | 0.288 | 0.230 | 0.138
(E4-05) | Resistance
E2-06
(E4-06) Motor Leakage Inductance % 18.2 13.8 18.5 18.4 19.6 18.2 15.5 19.5 17.2
Ea-10 | MotorIron Loss for Torque |y, 1, 26 53 77 12 | 172 | 262 | 245 | 272
Compensation
L2.02 |Momentary Power Loss s | o1 02 | 03 0.5 1.0 1.0 10 | 20 | 20
Ride-thru Time
Momentary Power Loss
L2-03 Minimum Base Block Time | 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Momentary Power Loss
L2-04 | Voltage Recovery Ramp s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6
Time
L8-02 | Overheat Alarm Level °C 95 95 100 95 95 95 95 90 100
n5-02 Motor Acceleration Time S 0.178 0.142 0.166 0.145 0.154 | 0.168 0.175 0.265 0.244
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Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 18.5 22 30 37 45 55 75 90 110
02-04 kVA selection - 9 A B C D E F 10 11
b8-03 Energy Saving Control S 0.50 (Open-loop vector control) 2.00 (Open-loop vector control)
) Filter Time Constant ' pen-loop v ' pen-lo0p v
b8-04 a‘ﬁfy Saving Coefficient | | 5767 | 5170 | 4627 | 38.16 | 3578 | 31.35 | 23.10 | 2065 | 18.12
C6-02 Slarrier Frequency Selection B 6 4 4 4 4 4 4 1 1
Carrier Frequency Selection
Co6-11 0 - 3 3 3 3 3 3 3 1 1
for Open Loop Vector 2
) Camer-fréquency selection ) 6 6 4 4 4 4 4 1 |
upper limit
E2-01
(E4-01) Motor Rated Current A 65.8 77.2 105.0 131.0 160.0 190.0 | 260.0 | 260.0 | 260.0
E2-02 Motor Rated Sli Hz 1.67 1.70 1.80 1.33 1.60 1.43 1.39 1.39 1.39
(E4-02) p : : : : : : : : :
E2-03
(E4-03) Motor No-Load Current A 15.7 18.5 21.9 38.2 44.0 45.6 72.0 72.0 72.0
E2-05 ] Motor Line-to-Line Q | 0101 | 0079 | 0.064 | 0.039 | 0.030 | 0.022 | 0.023 | 0.023 | 0.023
(E4-05) | Resistance
E2-06
(E4-06) Motor Leakage Inductance % 20.1 19.5 20.8 18.8 20.2 20.5 20.0 20.0 20.0
pp.jo | Motorfron Loss for Torque | g1 505 | 538 | gog | 823 | 852 | 960 | 1200 | 1200 | 1200
Compensation
L2.02 |Momentary Power Loss s | 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Ride-thru Time
Momentary Power Loss
L2-03 Minimum Base Block Time S 1.0 1.1 1.1 1.2 1.2 1.3 1.5 1.7 1.7
Momentary Power Loss
L2-04 | Voltage Recovery Ramp S 0.6 0.6 0.6 0.6 1.0 1.0 1.0 1.0 1.0
Time
L8-02 | Overheat Alarm Level °C 90 90 95 100 100 110 100 95 95
n5-02 Motor Acceleration Time S 0.317 0.355 0.323 0.320 | 0.387 0.317 0.533 0.592 0.646

Note Attach a Momentary Power Interruption Compensation Unit if compensation for power interruptions of up to 2.0 seconds is required for 208-240Vac
Drives with outputs of 0.4 to 7.5 kW.

* 1. The initial settings for C6-02 are as follows: 0: Low noise PWM, 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10 kHz, 5: 12.5 kHz, and 6: 15 kHz. If the carrier
frequency is set higher than the factory setting for Drives with outputs of 5.5 kW or more, the Drive rated current will need to be reduced.

* 2. The initial settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.




m380-480Vac Drives

B i( . .
ejuiivng Name Unit Factory Setting
- Drive Capacity kW 04 (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
b8-03 Energy Saving Control s 0.50 (Open-loop vector control)

Filter Time Constant

ps-04 | Enerey Saving - | 57640 | 44740 | 33880 | 313.60 | 24580 | 236.44 | 189.50 | 145.38 | 140.88 | 126.26
Coefficient Value

Carrier Frequency
C6-02 . x - 3 3 3 3 3 3 3 3 3 3
Selection

Carrier Frequency
C6-11 | Selection for Open Loop - 3 3 3 3 3 3 3 3 3 3
Vector 2 *2

Carrier frequency

- ; - - 3 3 3 3 3 3 3 3 3 3
selection upper limit
E2-01
(E4-01) Motor Rated Current A 1.00 1.60 | 3.10 | 420 | 7.00 [ 7.00 | 9.80 | 13.30 | 19.9 | 26.5
E2-02 .
(E4-02) Motor Rated Slip Hz 290 | 2.60 | 2.50 | 3.00 | 2.70 | 2.70 1.50 1.30 1.70 1.60
E2-03
(E4-03) Motor No-Load Current A 0.60 | 0.80 1.40 1.50 | 230 | 2.30 | 2.60 | 4.00 5.6 7.6

E2-05 | Motor Line-to-Line

(E4-05) | Resistance Q 38.19822.459 | 10.100 | 6.495 | 3.333 | 3.333 | 1.595 | 1.152 | 0.922 | 0.550

E2-06 | Motor Leakage

0,
(E4-06) | Inductance % 18.2 14.3 18.3 18.7 19.3 19.3 18.2 15.5 19.6 17.2

E2.1 | Motor Iron Loss for w 14 26 53 77 | 130 | 130 | 193 | 263 | 385 | 440
Torque Compensation

1202 | Momentary Power Loss s 01 | 02 | 03 | 05 | 05 | 08 | 08 | 10 | 20 | 20
Ride-thru Time

Momentary Power Loss
L2-03 | Minimum Base Block s 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.8 0.9 1.0
Time

Momentary Power Loss

L2-04 | Voltage Recovery Ramp S 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.6
Time
L8-02 | Overheat Alarm Level °C 95 95 95 95 95 95 95 90 95 95

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




User Parameter Tables

Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 18.5 22 30 37 45
02-04 kVA selection - 2A 2B 2C 2D 2E
Energy Saving Control
b8-03 Filter Time Constant S 0.50 (Open-loop vector control)
bg-04 | Enerey Saving Coefficient |\ -\ 41594 | 10358 | 92.54 | 7632 | 7156
Value
C6-02 Slarrier Frequency Selection B 3 3 3 3 3
Carrier Frequency Selection
Ce6-11 ) - 3 3 3 3 3
for Open Loop Vector 2
) Camer-fréquency selection ) 3 3 3 3 3
upper limit
E2-01 Motor Rated Current A 329 38.6 52.3 65.6 79.7
(E4-01) ' ’ ’ ’ ’
E2-02 .
(E4-02) Motor Rated Slip Hz 1.67 1.70 1.80 1.33 1.60
E2-03
(E4-03) Motor No-Load Current A 7.8 9.2 10.9 19.1 22.0

E2-05 Motor Line-to-Line

(E4-05) | Resistance Q 0.403 | 0316 | 0.269 | 0.155 | 0.122

(Ei-gg) Motor Leakage Inductance % 20.1 235 20.7 18.8 19.9
Ea.1o | MotorIron Loss forTorque |y 1 goe 1 sq6 | 750 | 925 | 1125

Compensation

Momentary Power Loss
L2-02 Ride-thru Time s 2.0 2.0 2.0 2.0 2.0

5
Momentary Power Loss
L.2-03 Minimum Base Block Time s 1.0 I I 12 12 I
Momentary Power Loss
L2-04 | Voltage Recovery Ramp S 0.6 0.6 0.6 0.6 1.0
Time
L8-02 | Overheat Alarm Level °C 95 95 95 95 95

n5-02 Motor Acceleration Time S 0.317 | 0.355 | 0.323 | 0.320 | 0.387




Parameter

Number Name Unit Factory Setting
- Drive Capacity kW | 55 75 90 110 132 160

02-04 kVA selection - 2F 30 31 32 33 34
Energy Saving Control

b8-03 Filter Time Constant S 2.00 (Open-loop vector control)

pg-04 | Cnerey Saving Coefficient |1 6750 | 4600 | 3891 | 3623 | 3279 | 30.13
Value

C6-02 Carrier Frequency Selection | 5 5 F F 1 1

*1

Carrier Frequency Selection
Co-11 ) - 2 2 1 1 1 1
for Open Loop Vector 2

Carrier frequency selection
upper limit

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

E2-02 .

(E4-02) Motor Rated Slip Hz 1.46 1.39 1.40 1.40 1.38 1.35
£2-03 Motor No-Load Current A 24.0 36.0 40.0 49.0 58.0 70.0
(E4-03) . . . . . .

E2-05 Motor Line-to-Line

(E4-05) | Resistance Q 0.088 | 0.092 | 0.056 | 0.046 | 0.035 | 0.029

E2-06 ,
(E4-06) Motor Leakage Inductance % 20.0 20.0 20.0 20.0 20.0 20.0
Ea-19 | MotorIron Loss for Torque |y 560 | 1600 | 1760 | 2150 | 2350 | 2850

Compensation

L2-02 | Momentary Power Loss s 2.0 2.0 2.0 2.0 2.0 2.0
Ride-thru Time

Momentary Power Loss
L2-03 Minimum Base Block Time | 1.3 1.5 1.7 1.7 1.8 1.9

Momentary Power Loss

L2-04 | Voltage Recovery Ramp s 1.0 1.0 1.0 1.0 1.0 1.0
Time

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

n5-02 Motor Acceleration Time S 0.317 0.533 0.592 0.646 0.673 0.777

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

* 1. The initial settings for C6-02 are as follows: 1: 2.0 kHz, 2: 5.0 kHz, 3: 8.0 kHz, 4: 10 kHz, 5: 12.5 kHz, 6: 15 kHz, and F: User-set (Initial setting for
400-V Drives with a capacity of 90-kW or 110-kW: 3 kHz.).

* 2. The initial settings for C6-11 are as follows: 1: 2.0 kHz, 2: 4.0 kHz, 3: 6.0 kHz, 4: 8.0 kHz.
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Frequency Reference

This section explains how to input the frequency reference.

€ Selecting the Frequency Reference Source

Set parameter b1-01 to select the frequency reference source.

ERelated Parameters

Name Control Methods
Parameter - Setting | Factory Chapge \i
Number | Display Description Range | Setting dunng VI | with loop | Fux | Loop
Operation PG Vechor | Vector | Vector
1 2

Frequency Selects the frequency reference input

Reference source.

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

1: Terminals - Analog input terminal Al
(or terminal A2 based on parameter

b1-01 H3-00). 0to4 1 No Q Q Q Q Q

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

3: Option PCB - Option board connected

on 2CN.

4: Pulse Input (Terminal RP)
Terminal RP
Pulse Train | gejects the function of pulse train
Input terminal RP.

H6-01 Functipn 0: Frequency reference 0to?2 0 No A A A A A
Selection 1: PID feedback value
2: PID setpoint value

Pulse Input

Sel
Pulse Train
Inpu.t Sets the number of pulses (in Hz) that is 1000 to
He-02 |Scaling equal to the maximum output frequency 32000 1440Hz Yes A A A A A
Pulse In E1-04.
Scaling

B Input the Reference Frequency from the Digital Operator
When b1-01 is set to 0, you can input the reference frequency from the Digital Operator.
Input the reference frequency from the Digital Operator's reference frequency setting display.

For details on setting the reference frequency, refer to Chapter 3 Digital Operator and Modes.

-DRIVE- Rdy

Frequency Ref

NP7

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 b1-01 is set to 1, you can input the frequency reference from control circuit terminal A1 (voltage input),
or control circuit terminal A2 (voltage or current input).

Inputting Master Speed Frequency Reference Only

When inputting a voltage for the master speed frequency reference, input the voltage to control circuit termi-
nal Al.

Inverter

+V Power supply: 15V,
20 mA
A1 Master speed frequency
reference
(voltage input)
A2 Master speed frequency
reference
(current input)
A3 Auxiliary speed frequency
reference 1
Analog common

2kQ

Fig 6.2 Voltage Input for Master Speed Frequency Reference

When inputting a current for the master speed frequency reference, input the current to control circuit terminal
A2, input 0Vto terminal Al, set H3-08 (Multi-function analog input terminal A2 signal level selection) to 2
(current input), and set H3-09 (Multi-function analog input terminal A2 function selection) to 0 (add to termi-

nal Al).
Inverter
+V Power supply: 15V, 6
20 mA
N 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/ , St

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-

A4
‘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.

IMPORTANT]




6-4

Switch between 2 Step Speeds: Master/Auxiliary Speeds

When switching between the master and auxiliary speeds, connect the master speed frequency reference to
control circuit terminal Al or A2 and connect the auxiliary speed frequency reference to terminal A3. The ref-
erence on terminal Al 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 Aucxiliary speed
frequency reference 1

AC Analog common

Fig 6.4 Switching between Master and Auxiliary Frequencies

mSetting Frequency Reference Using Pulse Train Signals
When b1-01 is set to 4, the pulse train input to control circuit terminal RP is used as the frequency reference.

Set H6-01 (Pulse Train Input Function Selection) to 0 (frequency reference), and then set the 100% reference
pulse frequency to H6-02 (Pulse Train Input Scaling).

Pulse Input Specifications Drive

Low level voltage 0.0t0 0.8V

High level voltage | 3.5to 13.2V

Heavy dut 30 to 70% 32 Ktz max
cavy duty 0 7070 3510132V

LIS RP(Pulse train input termi-
Pulse frequency 0 to 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 a maximum of 17 steps, using 16 frequency ref-
erences, and one jog frequency reference.

The following example of a multi-function input terminal function shows a 9-step operation using multi-step
references 1 to 3 and jog frequency selection functions.

HRelated Parameters

To switch frequency references, set multi-step speed references 1 to 3 and the jog reference selection in the
multi-function contact inputs.

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

Terminal Parameter Set Value Details
Number
S5 H1-03 3 Multi-step speed reference 1 (Also used for master speed/auxiliary speed switching when
multi-function analog input H3-09 is set to 2 (auxiliary frequency reference).)
S6 H1-04 4 Multi-step speed reference 2
S7 H1-05 5 Multi-step speed reference 3
S8 H1-06 6 Jog frequency selection (given priority over multi-step speed reference)

Combining Multi-Function References and Multi-Function Contact Inputs

You can change the selected frequency reference by combining the ON/OFF status of S4 to S7 (multi-function
contact input terminals) to set multi-step speed references 1 to 3 and the jog frequency selection. The follow-
ing table shows the possible combinations.

TerminalS5 TerminalS6 TerminalS7 TerminalS8
Speed Multi-step Multi-step Multi-step Jog Selected Frequency
Speed Speed Speed Frequency
Reference 1 Reference 2 | Reference 3 Selection
1 OFF OFF OFF OFF Frequency reference 1 d1-01, master speed frequency
2 ON OFF OFF OFF Frequency reference 2 d1-02, auxiliary frequency 1
3 OFF ON OFF OFF Frequency reference 3 d1-03, auxiliary frequency 2
4 ON ON OFF OFF Frequency reference 4 d1-04
5 OFF OFF ON OFF Frequency reference 5 d1-05
6 ON OFF ON OFF Frequency reference 6 d1-06
7 OFF ON ON OFF Frequency reference 7 d1-07
8 ON ON ON OFF Frequency reference 8 d1-08
9 - - - ON* Jog frequency d1-17

* Terminal S8's jog frequency selection is given priority over multi-step speed references.




Setting Precautions
When setting analog inputs to step 1 to step 3, observe the following precautions.

¢ When setting terminal Al's analog input to step 1, set b1-01 to 1, and when setting d1-01 (Frequency Ref-
erence 1) to step 1, set b1-01 to 0.

¢ When setting terminal A2's analog input to step 2, set H3-09 to 2 (auxiliary frequency reference). When
setting d1-02 (Frequency Reference 2) to step 2, set H3-09 to 1F (do not use analog inputs).

¢ When setting terminal A3's analog input to step 3, set H3-05 to 3 (auxiliary frequency reference 2). When
setting d1-03(Frequency Reference 3) to step 3, set H3-05 to 1F (Analog input not used).

EConnection Example and Time Chart

The following diagram shows a time chart and control circuit terminal connection example during a 9-step

operation.
Drive
S1 Forward/stop
S2 Reverse/stop
External fault
Fault reset
[ Multi-step speed reference 1
[ Multi-step speed reference 2
r Multi-step speed reference 3
[ Jog frequency
SC Sequence common
Fig 6.6 Control Circuit Terminal During 9-step Operation
Frequenc
refe?encey8
Frequency
reference 7
Frequenc /
refeqrenceyﬁ
Frequency
reference 5
Frequenc
refe?'enceyzl /
Frequency
Frequency Frequency reference 3
reference reference 2:
Auxiliary speed
frequency
Frequency
reference 1: Jog frequency
Master speed
frequency
Forward/stop | ON OFF
Multi-step speed | OFF ON
reference 1
Multi-step speed OFF ON
reference 2 i
Multi-step speed | OFF ON
reference 3 H
Jog  frequency | OFF : i N I
selection : :

Fig 6.7 Multi-step speed reference/Jog Frequency Selection Time Chart



Run Command .

Run Command

This section explains input methods for the run command.

€ Selecting the Run Command Source

Set parameter b1-02 to select the source for the run command.

ERelated Parameters

Name Control Methods
q Change Open- Open
Parameter ‘ot Setting | Factory " V/f B P
Number D|Sp|ay Descri ptlon Range Setting Og::t%n Vi V;Ig Vlggt%r VZI(L:Jt)(()r \I/_eoggr
1 2
Run Selects the run command input source.
Command 0: Operator - RUN and STOP keys on
Selection Digital Operator.
1: Terminals - Contact closure on
b1-02 terminals S1 or S2. 0to3 1 No Q Q Q Q Q
2: Serial Com - Modbus RS-422/485
Run Source terminals R+, R-, S+, and S-.
3: Option PCB - Option board connected
on 2CN.

mPerforming Operations Using a Digital Operator

When b1-02 is set to 0, you can perform Drive operations using the Digital Operator keys (RUN, STOP, JOG,
and FWD/REYV). For details on the Digital Operator, refer to Chapter 3 Digital Operator and Modes.

mPerforming Operations Using Control Circuit Terminals 6

When b1-02 is set to 1, you can perform Drive operations using the control circuit terminals. [

Performing Operations Using a 2-wire Sequence

The factory setting is set to a 2-wire sequence. When control circuit terminal S1 is set to ON, forward operation
will be performed, and when S1 is turned OFF, the Drive will stop. In the same way, when control circuit termi-
nal S2 is set to ON, reverse operation will be performed, and when S2 is turned OFF, the Drive will stop.

Dri
Forward/stop rve

—O 0—O0 sl

Reverse/stop

—0O O—O0

O SC Sequence common

Fig 6.8 2-wire Sequence Wiring Example



Performing Operations Using a 3-wire Sequence

When any parameter from H1-01 to H1-10 (multi-function contact input terminals S3 to S12) is set to 0, ter-
minals S1 and S2 are used for a 3-wire sequence, and the multi-function input terminal that has been set func-

tions as a forward/reverse run command terminal.

When the Drive is initialized for 3-wire sequence control with A1-03, multi-function input 3 becomes the
input terminal for the forward/reverse run command.

Stop  switch  Operation switch

(NC contact) (NO contact)
1
. @ O O

S2

- S5
O O

SC

Run command |

Stop command |

Forward/reverse
command

Motor speed

Run command
(operates when ON)

Stop command

fzstopped when ON)
orward/reverse command

(multi-function input)
_\L Sequence input common

Fig 6.9 3-wire Sequence Wiring Example

- 50ms min.
......................... s s
OFF
(stopped)
OFF (forward)| ON (reverse) |
Stop Forward Reverse Stop Forward

Fig 6.10 Three-wire Sequence Time Chart

command self-holding in the Drive.

% Use a sequence that turns ON terminal S1 for 50ms or longer for the run command. This will make the run

INFO



Stopping Methods .
Stopping Methods

This section explains methods of stopping the Drive.

€ Selecting the Stopping Method when a Stop Command is Sent

There are four methods of stopping the Drive when a stop command is sent:
¢ Deceleration to stop
¢ Coast to stop
* DC braking stop

* Coast to stop with timer

Set parameter b1-03 to select the Drive stopping method. A DC braking stop and coasting to a stop with a
timer cannot be set for flux vector control.

HRelated Parameters

Name Control Methods
o i G Open- Open
Nmber | o Description Renge | Sating | M9 W e | e | e
isplay Operation | VI | with |\ o | Veector | Vector
- 1 2
Stopping Selects the stopping method when the
Method run command is removed.
Selection 0: Ramp to Stop
1: Coast to Stop *
b1-03 2: DC Injection to Stop Oto3 0 No Q Q Q Q Q
Stopping 3: Coast with Timer (A new run
Method command is ignored if received
before the timer expires).
Minimum Operation method when frequency 6
Output reference is less than minimum output I
Frequency | frequency set in E1-09.
(E1-09) or | 0: Operates according to frequency
Less reference (E1-09 is disabled).
bl1-05 | Operation 1: Output shuts off (coast to stop if less 0to3 0 No No | No No A No
Selection than E1-09).
2: Operates according to E1-09
Zero-Speed (frequency reference set to E1-09).
Oper 3: Zero speed (frequency reference
becomes zero when less than E1-09).
DC
Injection Sets the frequency at which DC injection
Braking braking starts when ramp to stop
201 | Start (b1—03- = Q) is selef:ted. Ifb2-01<E1-09, | 0.0to 0.5Hz No A A A A A
Frequency | DC Injection braking starts at E1-09. 10.0
Note: Zero Speed restrictions are active
DClnj Start | in Flux Vector Mode.
Freq




Name Control Methods
P':\alrameter Description Setting Fact‘ory %ﬁ?}%e Vi Open- Open
umber Display Range Setting Operaton | VA | with Loop | Flux | Loop
PG Vector | Vector | Vector
1 2
Dc ) Sets the DC injection braking current as a
gje]i_tlon percentage of the Drive rated current. 0
raxing Note: The DC excitation current is
b2:02 | Current determined by the setting in E2-03 when 1t(()) 0 S0% No A A A No | No
DClnj operating in flux loop vector control
Current mode
DC
Injection
Braking
Time/DC . o . 0.00
b2-03 | Excitation Sets t.he tlr.ne of DC injection braking at to 0.00sec No A A A A A
Time at start in units of 0.01 seconds. 10.00
Start
DClnj
Time@Start
DC Sets the time length of DC injection
Injection braking at stop in units of 0.01
Braking seconds.
Time at 1: When b1-03 = 2, actual DC Injection
Stop time is calculated as follows: (b2-04) x
10 x (OutputFreq) / (E1-04)
2: When b1-03 = 0, this parameter 0.00
b2-04 determines the amount of time DC to 0.50sec No A A A A A
Injection is applied to the motor at the 10.00
DClnj end of the decel ramp.
Time@Stop 3: This should be set to a minimum of
0.50 seconds when using HSB. This
will activate DC injection during the
final portion of HSB and help ensure
that the motor stops completely.

* The setting range is 0 or 1 for flux vector control and open-loop vector control 2.

mDeceleration to Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 0, the motor deceler-
ates to a stop according to the deceleration time that has been set. (Factory setting: C1-02 (Deceleration Time

D)

If the output frequency when decelerating to a stop falls below b2-01, the DC injection brake will be applied
using the DC current set in b2-02 only for the time set in b2-04.

For deceleration time settings, refer to page 6-16 Setting Acceleration and Deceleration Times.

-ADV-

Accel Time 1

C1-01=[[81010.0Sec
(0.0-—6000.0)
” 10.,0Sec”

Fig 6.11 Deceleration to Stop



Stopping Methods

The operation after stopping depends on the setting of b1-05 when flux vector control is selected (A1-02 = 3).

Run command OFF ON OFF
Frequency reference
via analog input E1-09
0
Run command turns OFF
and zero speed control start
b1-05=0 when motor speed drops to b2-01.
(frequency reference) Injection brake Zero speed
time at start control
Baseblocki b2-03 b2.04 Daseblock
Frequency reference drops to less
b1-05=1 Iniection brak than E1-09 and zero speed control
e njection brake Zero spee;j/ starts when motor speed drops to
(Coast) time at start control b2-01
~ Baseblock " 62_03T e Baseblock
b2-04 Run command turns OFF
_ and zero speed control start
b1-05=2 when motor speed drops to b2-01
(Run on E1-09) Injection prake P P .
time at start Zero speed control
< e < Baseblock=
Baseblock b2-03 504
Run command turns OFF
b1-05=3 and zero speed control start
(Zero speed) Injection brake when motor speed drops to b2-01.
time at start Zero speed control
6
« P> N > I
Baseblock | 5 g3 b2-04 Baseblock

Fig 6.12 Deceleration to Stop (for Flux Vector Control)

ECoast to Stop
If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 1, the Drive output
voltage is interrupted. The motor coasts to a stop at the deceleration rate that counterbalances damage to the

machine and inertia including the load.

Run command

ON | OFF

Output frequency

<—| Inverter output freqeuencty interrupted.

Fig 6.13 Coast to Stop

% After the stop command is input, run commands are ignored until the Minimum Baseblock Time (L2-03) has
elapsed.

INFO




mDC Braking Stop

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 2, a wait is made for
the time set in L2-03 (Minimum Baseblock (BB) Time) and then the DC injection brake current set in b2-02 is
sent to the motor to apply a DC injection brake to stop the motor. The DC injection brake time is determined
by the set value in b2-04 and the output frequency when the stop command is input.

DC injection brake time

Run command |

ON OFF

b2-04 x 10

Output frequency

<—| Inverter output voltage interrupted |

: DC injection brake !

— i H : b2-04 - :
M'”';T‘“”’(Egssg)lmk DC injection brake time : : Output frequency at
ime (L2- : '
H H stop command input
10% 100% (maximum output frequency)

Fig 6.14 DC Injection Braking (DB) Stop

% Lengthen the Minimum Baseblock Time (L2-03) when an overcurrent (OC) occurs during stopping.
INFO

mCoast to Stop with Timer

If the stop command is input (i.e., the run command is turned OFF) when b1-03 is set to 3, the Drive output is
interrupted to coast the motor to a stop. After the stop command is input, run commands are ignored until the
time T has elapsed. The time T depends upon the output frequency when the stop command is input and the
deceleration time.

Run command ON OFF | OoN OFF ON Operation wait time T

Output : : Deceleration time
frequency ' (e.g., C1-02)

| Inverter output voltage interrupted |—>

Minimum baseblock
time (L2-03)

| Operation wait time T

Output frequency at
stop command input

Minimum output frequency 100% (Maximum output frequency)

Fig 6.15 Coast to Stop with Timer



Stopping Methods

@ Using the DC Injection Brake
Set parameter b2-03 to apply the DC injection brake voltage to the motor while it is coasting to a stop, to stop
the motor and then restart it.
Set b2-03 to 0 to disable the DC injection brake at start.

Set the DC injection brake current using b2-02. DC injection braking is used at startup for flux vector control
with the current set in E2-03 (Motor no-load current).

HRelated Parameters

Name Control Methods
Parameter Description Setting | Factory %T;’:%e VI (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
u Display 9 9| Operation | VA i | Vector | Vector | Vector
1 2
DC Injection Sets the DC injection braking
Braking current as a percentage of the
Current Drive rated current. 0
b2-02 Note: The DC excitation current to 50% No A A A No No
) is determined by the setting in E2- 100
DClnj Current | 03 when operating in flux loop
vector control mode.
DC Injection
Braking Time/
DC Excitation | Sets the time of DC injection 0.00
b2-03 | Time at Start braking at start in units of 0.01 to 0.00sec No A A A A A
seconds. 10.00
DClnj
Time@Start
Hinputting the DC Injection Brake Command from Control Circuit Terminals 6
If you set a multi-function contact input terminal (H1-OOO) to 60 (DC injection brake command), you can I

apply the DC injection brake to the motor by turning ON the terminal for which the DC injection brake com-
mand has been set when the Drive is being stopped. DC injection braking is used at startup for flux vector con-
trol.

The time chart for the DC injection brake is shown below.

DC injection brake command |

FRUN

Output frequency

D_C_inje_ction brake E1-09 b2-01 DC injection brake
(DC injection braking at (DC injection braking at
startup is used for flux startup is used for flux
vector control.) vector control.)

If you input the DC injection brake command from an external terminal, or if the run command
and jog command are input, the DC injection brake will be disabled, and operation will
resume.

Fig 6.16 DC Injection Brake Time Chart




EChanging the DC Injection Brake Current Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 6 (DC injection brake current), you can change the DC
injection brake current level using the analog input.

At 10Vinput (voltage) or 20mA input (current), 100% of the Drive rated current will be applied.

DC injection brake voltage level

100% [y d
Drive rated current :

0 10V
4 (20mA)

Fig 6.17 DC Injection Brake Current Using an Analog Input

€ Using an Emergency Stop

Set a multi-function input terminal (H1-OO) to 15 or 17 (emergency stop) to decelerate to a stop at the decel-
eration time set in C1-09. If inputting the emergency stop with an NO contact, set the multi-function input ter-
minal (H1-O0O) to 15, and if inputting the emergency stop with an NC contact, set the multi-function input
terminal (H1-OO) to 17.

After the emergency stop command has been input, operation cannot be restarted until the Drive has stopped.
To cancel the emergency stop, turn OFF the run command and emergency stop command.

ERelated parameters

Name Control Methods
. Change O O
Parameter g Setting Factory . pen pen
Description ) during i
Number i Range | Settin : Viffwith | Loop | Flux | Loop
Display 9 9 Operation | V/f PG | Vector | Vector | Vector
1 2

Fast Stop Time | Sets the time to decelerate from
maximum frequency to zero for
the multi-function input "Fast 0.0 to
C1-09 Stop" function.

Fast Stop Time | Note: this parameter is also used
by selecting "Fast Stop" as a Stop
Method when a fault is detected.

6000 0* 10.0sec No A A A A A

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




Acceleration and Deceleration Characteristics .

Acceleration and Deceleration Characteristics

This section explains the acceleration and deceleration characteristics of the Drive.

€ Setting Acceleration and Deceleration Times

Acceleration time indicates the time taken for the output frequency to climb from 0% to 100%. Deceleration
time indicates the time taken for the output frequency to reduce to 0%. The factory setting of the acceleration
time is C1-01, and the factory setting of the deceleration time is C1-02.

ERelated Parameters

Name Control Methods
) Change [®) [e)
Parameter ) Setting Factory . pen pen
Description ) during VIt
Number i Range | Settin : ; Loop | Flux | Loop
Display g 9 | Operation | V/f | with Vector | Vector | Vector
PG
1 2
Acceleration
Time 1 Sets the time to accelerate from
1-01 . Y
¢ zero to maximum frequency. s Q Q Q Q Q
Accel Time 1
Deceleration
i Sets the time to decelerate from
1-02 | Timel _ Y
¢ maximum frequency to zero. e Q Q Q Q Q
Decel Time 1
Acceleration Sets the time to accelerate from
C1-03 Time 2 zero to maximum f-requenf:y when Yes A A A A A
selected via a multi-function
Accel Time 2 | jnpyt.
Deceleration | Sets the time to decelerate from
Cl1-04 Time 2 maximum frequenc-y to zero when Yes A A A A A
selected via a multi-function
Decel Time 2 | jnpyt. 6
0.0 to 10.0.
Acceleration | Sets the time to accelerate from 6000.0" see I
C1-05 Time 3 zero to maximum frequen‘cy when No A A A A A
selected via a multi-function
Accel Time 3 | jpput.
Deceleration Sets the time to decelerate from
C1-06 Time 3 maximum frequen(fy to zero when No A A A A A
selected via a multi-function
Decel Time 3 | inpyt.
Acceleration | Sets the time to accelerate from
C1-07 Time 4 zero to ma.x1mum f-requen.cy when No A A A A A
selected via a multi-function
Accel Time 4 | jnpyt.
Deceleration Sets the time to decelerate from
C1-08 Time 4 maximum frequenc'y to zero when No A A A A A
selected via a multi-function
Decel Time 4 input.
Accel/s Decel Sets the setting resolution of
Time Setting | ¢1.01 t0 C1-09
1-10 i Oorl 1 N A A A A A
¢ Units 0: 0.01sec (0.00 to 600.00sec) o °
Acc/Dec Units | 11 0-1sec (0.0 to 6000.0sec)




Name

Control Methods

q Change [®) [®)
Parameter P Setting | Factory ; Vi |2t |2t
) Description : during ; Loo, Flux | Loo,
Number Display fenes | e Operation | VI | with Vectgr Vector Vectgr
PG 1 2
Accel/Decel Sets the frequency for automatic
Switch switching of accel / decel times.
Frequency Fout <Cl1-11:
Accel/Decel Time 4
Fout>Cl1-11: Accel/Decel Time 1 0.0
Multi-function inputs to
ci-i "Multi-Acc/Dec 1" and go00 | OOHZ | Mo p A A A A A
Acc/Dec SW | "Multi-Acc/Dec 2" have priority *1
Freq over C1-11.
Note: with Multi-Function Input,
Accel/Decel Time 1 and 2 will
take precedence.
S-Curve
Characteristic 0.00
C2-01 |t Accel Start to | 02sec| No | A| A | A | A | A
2.50
SCrv Acc @ | S-curve is used to further soften
Start the starting and
S-Curve stopping ramp. The longer the S-
Characteristic | C4rve time, the softer the starting 0.00
at Accel End | @nd stopping ramp. :
C2-02 Note: With this setting, accel/ to 0.20sec No A A A A A
SCrv Acc @ | decel times will be exactly half of 2.50
End the start and finish times of the S-
S-Curve curve characteristic time.
Charactlerlstlc Run command o 0.00
€2-03 |t Decel Start to | 020sec| No | A | A A | A A
Output frequency ON 2.50
SCrv Dec @ C2-02 €203 :
Start .
C2-01 C2-04
S-Curve ' NS Time
Characteristic 0.00
C2-04 | @t Decel End o |000sc| No | A | A | A | A]| A
SCrv Dec @ 2.50
End

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

* 1. Varies by Duty Rating

mSetting Acceleration and Deceleration Time Units

Set the acceleration/deceleration time units using C1-10. Parameter C1-10 is set to 1 at the factory.

Set value Details
0 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.01 s.
1 The acceleration/deceleration time settings range is 0.00 to 600.00 in units of 0.1 s.




Acceleration and Deceleration Characteristics

mSwitching Acceleration and Deceleration Time Using Multi-Function Input Terminal
Commands

Using the Drive, you can set four acceleration times and four deceleration times. When the multi-function
input terminals (H1-OO) are set to 7 (acceleration/deceleration time selection 1) and 1A (acceleration/decel-
eration time selection 2), you can switch the acceleration/deceleration time even during operation by combin-
ing the ON/OFF status of the terminals.

The following table shows the acceleration/deceleration time switching combinations.

Acceleration/Decelera- Acceleration/Decelera-
tion Time Selection 1 tion Time Selection 2 Acceleration Time Deceleration Time
Terminal Terminal
OFF OFF C1-01 C1-02
ON OFF C1-03 C1-04
OFF ON C1-05 C1-06
ON ON C1-07 C1-08

mSwitching Acceleration and Deceleration Time Automatically
Use this setting when you want to switch acceleration/deceleration time automatically using the set frequency.

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

Set C1-11 to a value other than 0.0Hz. If C1-11 is set to 0.0Hz, the function will be disabled.

Output frequency

Acceleration/
deceleration time
switching frequency
(C1-11)

B — |

! ; g ' :
C1-07 rate C1-01 rate C1-02 rate C1-08 rate

When output frequency > C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 1 (C1-01, C1-02).

When output frequency < C1-11, acceleration and deceleration are performed using
Acceleration/deceleration Time 4 (C1-07, C1-08).

Fig 6.18 Acceleration/deceleration Time Switching Frequency

BAdjusting Acceleration and Deceleration Time Using an Analog Input

If you set H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-function
Analog Input Terminal A3 Function Selection) to 5 (acceleration/deceleration time gain), you can adjust the
acceleration/deceleration time using terminal A2's input voltage.

The Drive's acceleration time when the acceleration time has been set in C1-01 is as follows:

Acceleration time = C1-01 set value x acceleration/deceleration time gain




Acceleration/deceleration time gain (set value: 5)

100%

(Acceleration/deceleration gain from 1 to
50% L - 10 V) = 10 V/Input voltage (V) x 10 (%)

200% | 4-1 -
10%[ -t --r ==

Owvay 5V 10V

Fig 6.19 Acceleration/Deceleration Time Gain Using an Analog Input

BEntering S-curve Characteristics in the Acceleration and Deceleration Time

By performing acceleration and deceleration using an S-curve pattern, you can reduce shock when starting and
stopping the machine.

Using the Drive, you can set an S-curve characteristic time for each of the following: Acceleration start time,
deceleration start time, acceleration end time, and deceleration end time.

Acceleration time = Selected acceleration time + (Acceleration start time S-curve characteristic time +
Acceleration end time S-curve characteristic time) / 2
Deceleration time = Selected deceleration time + (Deceleration start time S-curve characteristic time +
INFO . ) S
Deceleration end time S-curve characteristic time) / 2

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

Setting Example

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

Forward

Reverse

G302 €503

Output frequency S e ——— _

G Grog

Fig 6.20 S-curve Characteristic during Operation Switching



Acceleration and Deceleration Characteristics

@ Accelerating and Decelerating Heavy Loads (Dwell Function)

The dwell function stores the output frequency when starting or stopping heavy loads. By temporarily storing
the output frequency, you can prevent the motor from stalling. When using the dwell function, you must select
a deceleration stop. Set b1-03 (Stopping Method Selection) to 0.

ERelated Parameters

Name Control Methods
. Change
Parameter g Setting | Factory . Open Open
Description . during i
Numbel i Range | Settin : ; Loop | Flux | Loop
umoer Display 9 "9 | Operation | V/f \g'g] Vector | Vector | Vector
1 2
Dwell
Reference at 0.0
b6-01 | Start to |00Hz| No |A|A| A | A | A
Dwell Ref 400.0
(@Start
Dwell Time Run command ON ‘ OFF
at Start Output frequency 0.0
b6-02 to 0.0sec No A A A A A
Dwell i 10.0
Time@Start i
Dwell /[ 1 Tbs-01 be-03 Time
Frequency at bé—_ﬁé b‘?ﬁh 0.0
b6-03 | Stop to |00Hz| No |A| A | A | A | A
Dwell Ref | The dwell function is used to temporarily 400.0
@Stop hold the frequency when driving a motor
with heavy load.
Dwell Time
at Stop 0.0
b6-04 to 0.0sec No A A A A A
Dwell Time 10.0
@Stop




During Acceleration Function)

€ Preventing the Motor from Stalling During Acceleration (Stall Prevention

The Stall Prevention During Acceleration function prevents the motor from stalling if a heavy load is placed
on the motor, or sudden rapid acceleration is performed.

If you set L3-01 to 1 (enabled) and the Drive output current exceeds the -15% level of the set value in L3-02,
the acceleration rate will begin to slow down. When L3-02 is exceeded, acceleration will stop.

If you set L3-01 to 2 (optimum adjustment), the motor current accelerates to the value set in L3-02. With this
setting, the acceleration time setting is ignored.

ERelated Parameters

Name Control Methods
) Change Open Open
Parameter - Description Setting | Factory | 74 .- V/f p p
e | Display :
1 2
Stall Selects the stall prevention method
Prevention used to prevent excessive current
Selection during acceleration.
During Accel | 0: Disabled - Motor accelerates at
active acceleration rate. The
motor may stall if load is too
heavy or accel time is too short.
1: General Purpose - When output
current exceeds L3-02 level,
L3-01 acceleration stops. Acceleration 0to2 1 No A A A No No
will continue when the output
StallP Accel current level falls below the
Sel L3-02 level.
2: Intelligent - The active
acceleration rate is ignored.
Acceleration is completed in the
shortest amount of time without
exceeding the current value set
in L3-02.
Stall This function is enabled when
Prevention L3-01is"1" or "2".
Level During : ; 0
1302 | Acceleraion | Dcreas the se value it sallingor | 00200 | 150% | Moo | A | AL A | No | No
StallP Accel | €xcessive current occurs with
Lvl factory setting.
Stall ) Sets the lower limit for stall
ifev'ilglor_l prevention during acceleration, as a
imit Durin el
1303 | Mo | e et Dt et gm0 so | o | A | A | 4 [ | N
StallP CHP frequency range above E1-06
Lvl (constant power region).




Acceleration and Deceleration Characteristics

BTime Chart

The following figure shows the frequency characteristics when L3-01 is set to 1.

Output current

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

Fig 6.21 Time Chart for Stall Prevention During Acceleration

ESetting Precautions

« If the motor capacity is small compared to the Drive capacity, or if the motor is operated using the factory
settings, resulting in the motor stalling, lower the set value of L3-02.

« If using the motor in the constant output range, L3-02 will be automatically lowered to prevent stalling.
L3-03 is the limit value to prevent the stall prevention level in the constant output range from being
reduced more than necessary. 6

* Set the parameters as a percent taking the drive rated voltage to be 100%. —.

Stall prevention level during
acceleration

L3-02 (Stall Prevention Level during Accelera-
tion)

: L3-02 x L3-03 (Stall Prevention Limit during Ac-
"""""""""""""""""""" celeration)

Output frequency

ET-06
Base Frequency (FA)

Fig 6.22 Stall Prevention Level and Limit During Acceleration




€ Preventing Overvoltage During Deceleration (Stall Prevention During
Deceleration Function)

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

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

If L3-04 is set to 1 or 2, when the main circuit DC voltage approaches the stall prevention level during decel-
eration, deceleration stops, and when deceleration falls below the level, is restarted. Using this operation,
deceleration time is automatically lengthened. If L3-04 is set to 1, deceleration time returns to the set value,
and if L3-04 is set to 2, deceleration is automatically adjusted to a faster deceleration time within the range of
the stall prevention level during deceleration.

ERelated Parameters

Name Control Methods
" Change 0O O
Parameter o Setting Factory . VI pen pen
Description e Setting during Loop | Flux | Loop

Number i ¢ ;
Display Operation | V/f V;g‘ Vector | Vector | Vector
1 2

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

During 0: Disabled - The Drive decelerates

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

1: General Purpose - The Drive
decelerates at the active
deceleration rate, but if the main
circuit DC bus voltage reaches
the stall prevention level (380/

L3-04 760Vdc), deceleration will stop. 0to3" 1 No Q Q Q Q Q

Deceleration will continue once

StallP Decel the DC bus level drops below the

Sel stall prevention level.

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

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

* In Flux Vector or in Open Loop Vector 2, the setting range becomes 0 to 2.



Acceleration and Deceleration Characteristics

ESetting Example

An example of stall prevention during deceleration when L.3-04 is set to 1 as shown below.

Output frequency : Deceleration time controlled to

/ prevent overvoltage

Time

Deceleration timé
(set value)

Fig 6.23 Stall Prevention During Deceleration Operation

ESetting Precautions

* The stall prevention level during deceleration differs depending on the Drive capacity. Refer to the follow-
ing table for details.

Drive Capacity Stall Prevention Level during Deceleration (V)
200-240Vclass 380

E1-01 2400 V 760
380-480Vclass

E1-01 <400 V 660

¢ When using the braking option (braking resistor, Braking Resistor Units, and Braking Units), be sure to set
parameter L3-04 to 0 or 3.

* To decelerate at a shorter time than the deceleration time set when L3-04 is set to 0 with the braking option
enabled, set L3-04 to 3.

* The setting of L3-04 is ignored for flux vector control or open-loop vector control 2.
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Adjusting Frequency References

This section explains methods of adjusting frequency references.

€ Adjusting Analog Frequency References

Gain and bias are among the parameters used to adjust analog inputs.

ERelated Parameters

Name Control Methods
- Change O Open
Parameter - Setting Factory . % pen pe
Description : during VAL Fi L
Number i Range Settin : i 0op ux 00p
Display 9 9 | Operation | VA v;rgh Vector | Vector | Vector
1 2
T<-:r minal Al Sets the signal level of terminal
Signal Level Al
H3-01 | Selection 0: 0 to 10Vde Oor1 0 No | A|A| A | A A
Term Al Lvl 1:-10 to +10Vdc
Sel [11-bit plus polarity sign]
Ze@iglal Al Sets the output level when 10V 0.0
ain Setting ie i :
H3-02 is 1nPut, as a percentage of the to 100.0% Yes A A A A A
Terminal A1 maximum output frequency 1000.0
Gain (E1-04).
Terminal Al Sets the output level when 0V is
Bias Setting input, as a percentage of the -100.0
H3-03 J § to 0.0% Yes A A A A A
Terminal Al maximum output frequency 100.0
Bias (E1-04).
Terminal A3 Sets the signal level of terminal
Signal Level A3.
H3-04 | Selection 0 0 to 10Vde Oorl 0 No A A A A A
Term A3 Slgnal 1:-10 to +10Vdc
Terminal A3
Function [Refer to table "H3-05, H3-09
H3-05 | Selection Settings" for multi-function 0to 1IF 2 No A A A A A
Terminal A3 selections]
Sel
Terminal A3
Gain Setting : 0.0
H3-06 Sets the output level when 10V is to 100.0% Yes A A A A A
Terminal A3 Input. 1000.0
Gain
Terminal A3
Bias Setting -100.0
H3-07 Sets the fr'eq.uency reference to 0.0% Yes A A A A A
Terminal A3 when 0V is input. 100.0
Bias




Adjusting Frequency References

Name Control Methods
Parameter Description Setting Factory %T;’:%e VI (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
Display 9 9| Operation |V i | Vector | Vector | Vector
1 2
Terminal A2 Selects the signal level of
Signal Level terminal A2.
Selection 0: 0 to 10Vdc (switch S1-2 must
be in the OFF position).
1: -10 to +10Vdc (switch S1-2
H3-08 must be in the OFF position). 0to2 2 No A A A A A
) 2: 4 to 20mA (switch S1-2 must
Term A2 Signal be in the ON position)
Note: Switch between current or
voltage inputs by using (S1-2)
switch on the terminal board.
Terminal A2
Function Selects the function of terminal
_ Selection A2.
H3-09 - Same choices as Terminal A3 Oto IF 0 No A A A A A
Terminal A2 Function Selection (H3-05).
Sel
Terminal A2
H3-10 Gain Setting Sets the output level when 10V is Ot.OO 100.0% Yes A A A A A
- . .07
Terminal A2 Input. 1000.0
Gain
Terminal A2
Bias Settin, : -100.0
H3-11 g Sets the output level when 0V is to 0.0% Yes A A A A A
- . . 0
Terminal A2 Input. 100.0
Bias
Analog Input This parameter adjusts the filter
T Filter Time on all 3 analog inputs. Increase to 0;20 D030e - A A N A N
Constant add stability, decrease to improve 200 ’
Filter Avg Time | f¢Sponse.
6
B Adjusting Analog Frequency Reference Using Parameters e

The frequency reference is input from the control circuit terminals using analog voltage and current.

If using frequency reference terminal Al as an input terminal, perform adjustments using parameters H3-02
and H3-03. If using multi-function analog input terminal A2 as a frequency reference terminal, perform
adjustments using H3-10 and H3-11.

Adjustment can be made using H3-06 and H3-07 when multi-function analog input terminal A3 is used as a
frequency reference terminal.

Frequency reference Frequency reference

H3-02 H3-10

(H3-06)

Terminal A2 input

o Terminal A1 (A3) _

H3-03 H3-11

(H3-07) input voltage voltage (current)
ov 10V 0V(4mA) 10 V(20 mA)

Terminal A1, A3 input Terminal A2 input

Fig 6.24 Terminals A1 and A2 Inputs




mAdjusting Frequency Gain Using an Analog Input

When H3-09 or H3-05 is set to 1 (frequency gain), you can adjust the frequency gain using the analog input
terminal A2 or A3.

Frequency gain

100%

Multi-function analog input
terminal A2 input level

0V (4mA) 10 V(20 mA)

Fig 6.25 Frequency Gain Adjustment (Terminal A2 Input)

The frequency gain for terminal A1 is the sum of H3-02 and terminal A2 gain. For example, when H3-02 is set
to 100% and terminal A2 is set to 5 V, the terminal A1l frequency reference will be 50%.

Frequency reference

100%--=----=-=====- 5 Ha-02

50%

Terminal A1 input voltage

Setting Precautions
H3-05 cannot be set to 0.

EAdjusting Frequency Bias Using an Analog Input

When parameter H3-09 or H3-05 is set to 0 (add to terminal A1), the frequency equivalent to the terminal A2
or A3 input voltage is added to A1 as a bias.

Frequency bias

100%
Multi-function analog input
terminal A2 or A3 input level
0V (4 mA) 10 V(20 mA)

Fig 6.26 Frequency Bias Adjustment (Terminal A2 or A3 Input)



Adjusting Frequency References

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

Frequency reference

10% ‘
Bias ’

Terminal A1 input voltage

€ Operation Avoiding Resonance (Jump Frequency Function)
The jump frequency function operates the motor while avoiding resonance caused by characteristic frequen-
cies in the machinery.
This function is effective in creating a frequency reference dead band.

During constant-speed operation, operation within the jump frequency range is prohibited. Smooth operation
still used during acceleration and deceleration, i.e., jumps are not performed.

ERelated Parameters

Name Control Methods
Parameter Description Seting | Factory %Z?].T]%e Vi (L)pen o (L)Pen
Number i Range Settin : n 0op ux 00p
Display 9 9| Operation | VA | Wt | veor | Vector | Vector
PG 1 > 6
Jump . I
Frequency 1 This parameter allows
d3-01 4 Y programming of up to three 0.0Hz No A A A A A
Jump Freq 1 prohibited frequency reference
points for eliminating problems
Jump with resonant vibration of the 0.0
d3-02 | Frequency 2 motor / machine. This feature to 0.0Hz No A A A A A
Jump Freq 2 does not actually eliminate the 400.0
selected frequency values, but
Jump will accelerate and decelerate the
d3-03 | Frequency 3 motor through the prohibited 0.0Hz No Al A A A A
bandwidth.
Jump Freq 3
Jump This parameter determines the
Frequency width of the deadband around 0.0
43-04 Width each selected prohlblte('i to | OHz No A A A A A
frequency reference point. A 20.0
Jump ) setting of "1.0" will result in a '
Bandwidth deadband of +/- 1.0Hz..

The relationship between the output frequency and the jump frequency reference is as follows:




Output frequency

Frequency reference descending E E /

A
+ Jump frequency width d3-04
HE /F(requencyi
/ I reference
Lo ascending!
Y A '
! ump
T / 1 frequency
o Jump 1 width d3-04
' frequency |
width d3-04 |
— E :
Y Y A

Jump frequency reference
Jump Jump Jump

frequency frequency frequency

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

Fig 6.27 Jump Frequency

mSetting Jump Frequency Reference Using an Analog Input

When parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-func-
tion Analog Input Terminal A3 Function Selection) is set to A (jump frequency), you can change the jump fre-
quency using the terminal A2 input level.

Jump frequency

Max. output frequency
E1-04

Multi-function analog input
oV 10V terminal A2 or A3 input level

(4 mA) (20 mA)

Fig 6.28 Jump Frequency Setting Using an Analog Input

ESetting Precautions
 Set the jump frequency according to the following formula: d3-01 = d3-02 > d3-03 > Analog input.
e When parameters d3-01 to d3-03 are set to OHz, the jump frequency function is disabled.



Adjusting Frequency References

€ Adjusting Frequency Reference Using Pulse Train Inputs

The frequency reference can be adjusted when b1-01 (Reference Selection) is set to 4 (Pulse Train Input). Set
the pulse frequency in parameter H6-02 to 100% reference, and then adjust the gain and bias accordingly
using H6-03 and H6-04.

HRelated Parameters

Name Control Methods
a Change [®) o]
Parameter o Setting Factory . VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
Display 9 9| Operation | VA V;'g Vector | Vector | Vector
1 2
Terminal RP
Pulse Train Selects the function of pulse train
Input terminal RP.
H6-01 Functlgn 0: Frequency reference 0to2 0 No A A A A A
Selection 1: PID feedback value
Pulse Input 2: PID setpoint value
Sel
Pulse Train
Input Scaling | Sets the number of pulses (in Hz) 1000
H6-02 that is equal to the maximum output to 1440Hz Yes A A A A A
Pulse In frequency E1-04. 32000
Scaling
f ulse ;[}rgin Sets the output level when the pulse 0.0
nput Gain i 3 ) :
H6-03 Tannpu s 100% as a o [1000% | Yes | A | A | A | A ]| A
Pulse Input | 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 train input is OHz as a percentage of to 0.0% Yes A A A A A 6
Pulse Input maximum output frequency E1-04. 100.0
Bias I
Pulse Train
Input Filter o : 0.00
H6-05 | Time Sets the pulse train input filter time to 0.10sec Yes A A A A A
constant in seconds.
2.00
Pulse In Filter

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

Gain and bias e
Filter =0 Master speed
RP c ; ° =1 ! > frequency
n_n ycle | Lo o : » PID feedback
measurement 1+sT ! !
. o—»
Pulse H6.05 : - : PID target value
" Heo1

Scaling using H6-02

Fig 6.29 Frequency Reference Adjustments Using Pulse Train Inputs
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Speed Limit (Frequency Reference Limit
Function)

This section explains how to limit the motor speed.

€ Limiting Maximum Output Frequency

If you do not want the motor to rotate above a given frequency, use parameter d2-01.

Set the upper limit value of the Drive output frequency as a percent, taking E1-04 (Maximum Output Fre-
quency) to be 100%.

ERelated Parameters

Name Control Methods
) Change O o]
Parameter v Setting Factory ] pen pen
Description ) during VA
Number i Range Settin - a oop | Flux | Loop
Display 9 9| Operation | VA | with Vector | Vector | Vector
PG
1 2
Frequency Ref- | Determines maximum frequency
erence Upper | reference, set as a percentage of
Limit maximum output frequency
(E1-04). If the frequency 0.0
d2-01 reference is above this value, to 100.0% No A A A A A
Ref Upper actual Drive speed will be limited 110.0
Limit to this value. This parameter
applies to all frequency reference
sources.

6-30



Speed Limit (Frequency Reference Limit Function)

€ Limiting Minimum Frequency

If you do not want the motor to rotate at below a given frequency, use parameters d2-02 or d2-03.
There are two methods of limiting the minimum frequency, as follows:
¢ Adjust the minimum level for all frequencies.

* Adjust the minimum level for the master speed frequency (i.e., the lower levels of the jog frequency, multi-
step speed frequency, and auxiliary frequency will not be adjusted).

HRelated Parameters

Name Control Methods
) Change Open Open
Parameter - Setting Factory . VE pel p
| iy Postton | S | S | oo | | v | o | | 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 reference is above this value, to 0.0% No A A A A A
Ref Lower actual Drive speed will be limited | 110.0
Limit to this value. This parameter
applies to all frequency reference
sources.
Master Speed | Determines maximum frequency
Reference reference, set as a percentage of
Lower Limit maximum output frequency (E1- 0.0
12-03 04). If thf: frequency referepce is t.o 0.0% No A A A A A
above this value, actual Drive
Refl Lower | (boed will be limited to this value, | 100
Limit This parameter applies to all
frequency reference sources.

HAdjusting Frequency Lower Limit Using an Analog Input

If you set parameter H3-09 (Multi-function Analog Input Terminal A2 Function Selection) or H3-05 (Multi-
function Analog Input Terminal A3 Function Selection) to 9 (output frequency lower level), you can adjust the I
frequency lower level using the terminal A2 input level.

Output frequency lower level

Max. output frequency
E1-04

Multi-function analog input
oV 10 v terminal A2 or A3 input level

(4mA) (20 mA)

Fig 6.30 Output Frequency Lower Level for Multi-function Analog Input

If parameter d2-02 and terminal A2 output frequency lower level have been set at the same time, the larger
set value will become the frequency lower limit.

INFO
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Improved Operating Efficiency

This section explains functions for improving motor operating efficiency.

€ Reducing Motor Speed Fluctuation (Slip Compensation Function)

When the load is large, the amount of motor slip also grows large and the motor speed decreases. The slip
compensation function controls the motor at a constant speed, regardless of changes in load. When the motor
is operating at the rated load, parameter E2-02 (Motor Rated Slip) X the frequency in parameter C3-01 is
added to the output frequency.

BRelated Parameters

Name Control Methods
- Change Open Open
Parameter - Desenoion Setting Factory aurin VE = R
Number Display P Range | Seting Operati%n Vi V;'tGh \I/_:;; V':lcjt)c()r \/L:c?gr
1 2
Slip This parameter is used to increase
Compensation | motor speed to account for motor
Gain slip by boosting the output
frequency. If the speed is lower
than the frequency reference,
increase C3-01. If the speed is 0.0
C3-01 higher than the frequency to 1.0* Yes A | No A A A
reference, decrease C3-01. 2.5
Slip Comp Gain | Note: Adjustment is not normally
required. When operating in
Open Loop Vector, this parameter
works as a function to set the
proper amount of gain.
Slip This parameter adjusts the filter
Compensation | on the output of the slip
Primary Delay | compensation function. Increase
Time to add stability, decrease to 0
C3-02 improve response. to 200*ms No A No A No No
* Reduce the setting when slip 10000
Slip Comp compensation response is slow.
Time * When speed is not stabilized,
increase the setting.
Slip
Compensation | This parameter sets the upper 0
C3-03 |Limit limit .for the. slip compensation to 200% No A | No A No No
function. It is set as a percentage
Slip Comp of motor rated slip (E2-02). 250
Limit
Slip
Compensation Determines whether slip
Selection compensation is enabled or
C3-04 | During disable.d during regenerative Oor 1 0 No A | No A No No
Regeneration | Operation.
0: Disabled
Slip Comp 1: Enabled
Regen
Output Voltage | Determines if the motor
Limit Operation | magnetic flux is automatically
C3-05 Selection decrea§ed when output voltage Oorl 0*1 No No | No A A A
saturation occurs.
Output V limit | 0:Disabled
3 2 1: Enabled
6_

* The display shows the factory settings for Open Loop Vector. Default settings will change in accordance with the control mode.
* 1. Factory default changes based on motor control mode.




Improved Operating Efficiency

mAdjusting Slip Compensation Gain
You can switch the C3-01 parameter settings as shown below by changing the control method.
* V/f control without PG: 0.0
¢ Open-loop vector control: 1.0
* Flux vector control: 1.0
Set C3-01 to 1.0 to compensate the rated slip set using the rated torque output status.
Adjust the slip compensation gain using the following procedure.

1. Set E2-02 (Motor Rated Slip) and E2-03 (Motor No-load Current) correctly.
You can calculate the motor rated slip from the values on the motor nameplate using the following for-
mula.
Amount of motor rated slip (Hz) = Motor rated frequency (Hz) - No. of rated rotations (min_l.) x No. of

motor poles / 120
Set the values for rated voltage, rated frequency, and no-load current in the motor unladen current. The

motor rated slip is set automatically in the vector control using autotuning.
2. In V/fcontrol, set C3-01 to 1.0. Setting this parameter to 0.0 disables slip compensation.

3. Apply a load, and measure the speed to adjust the slip compensation gain. Adjust the slip compensation
gain by 0.1 at a time. If the speed is less than the target value, increase the slip compensation gain, and if
the speed is greater than the target value, reduce the slip compensation gain.

For flux vector control, the slip compensation gain is used as the motor temperature compensation gain. When
the motor temperate increases, the motor’s internal constant increases, resulting in an increase in slip. If C3-01
is set, the amount of slip is adjusted as the temperature rises. Set C3-01 if the amount of torque varies with the
temperature when using torque control or a torque limit. The larger the value of C3-01, the larger the compen-
sation.

mAdjusting Slip Compensation Primary Delay Time Constant
Set the slip compensation primary delay time constant in ms. 6

You can switch the factory settings as follows by changing the control method.
* V/f control without PG: 2000ms

¢ Open-loop vector control: 200ms

Normally, there is no need to make these settings. When the slip compensation response is low, lower the set
value. When the speed is unstable, increase the set value.

mAdjusting Slip Compensation Limit
Set the upper limit for the slip compensation amount as a percent, taking the motor rated slip amount as 100%.

If the speed is lower than the target value but does not change even when you adjust the slip compensation
gain, the motor may have reached the slip compensation limit. Increase the limit, and check the speed again.
Make the settings, however, to make sure that the value of the slip compensation limit and reference frequency
does not exceed the tolerance of the machine.

The following diagram shows the slip compensation limit for the constant torque range and fixed output range.




Slip compensation limit
E1-04
E1-06

X (3-03

C3-03

: : Output frequency
E1-06 E1-04

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

Fig 6.31 Slip Compensation Limit

ESelecting Slip Compensation Function During Regeneration
Set whether to enable or disable the slip compensation function during regeneration.

If the slip compensation function operates during regeneration, you might have to use the braking option
(braking resistor, Braking Resistor Unit, and Braking Unit) to momentarily increase the regenerative amount.

ESelecting Output Voltage Limit Operation

If output voltage saturation occurs while the output voltage limit operation is disabled, the output current will
not change, but torque control accuracy will be lost. If torque control accuracy is required, change the settings
to enable the output voltage limit operation.

If the output voltage limit operation is enabled, motor magnetic flux current is controlled automatically, and
torque control accuracy is maintained to limit the output voltage references. Consequently, the output current
will increase by approximately 10% maximum (with rated load) compared with when the output voltage limit
operation is disabled, so check the Drive current margin.

Setting Precautions
* If using the device at medium to low speed only, if the power supply voltage is 10% or more higher than
the motor rated voltage, or if the torque control accuracy at high speeds is insufficient, it is not necessary to
change the output voltage limit operation.
« If the power supply voltage is too low compared with the motor rated voltage, torque control accuracy may
be lost even if the output voltage limit operation is enabled.

6-34



Improved Operating Efficiency

€ Compensating for Insufficient Torque at Startup and Low-speed Opera-
tion (Torque Compensation)

The torque compensation function detects that the motor load has increased, and increases the output torque.

V/f control calculates and adjusts the motor primary loss voltage according to the output voltage (V), and
compensates for insufficient torque at startup and during low-speed operation. Calculate the compensation
voltage as follows: Motor primary voltage loss X parameter C4-01.

Vector control separates the motor excitation current and the torque current by calculating the motor primary
current, and controlling each of the two separately.

Calculate the torque current as follows: Calculated torque reference x C4-01

HRelated Parameters

Name Control Methods
) Change Open Open
Parameter . Setting Fact'ory durin . pe pel
i | Disply = | S | | VI o | B
1 2
Torq Comp This parameter sets the gain for
Gain the Drive's automatic torque boost
function to match the Drive's
output voltage to the motor load.
This parameter helps to produce 0.00
C4-01 better starting torque. It o 100 | Yes | A| A | A | No | No
Torq Comp determines the amount of torque 250
Gain or voltage boost based upon
motor current, motor resistance,
and output frequency.
Note: Adjustment is not normally
required.
Torque This parameter adjusts the filter
Compensation | on the output of the torque
Primary Delay | compensation function. Increase 0
C4-02 | Time to add stability, decrease to to 201ns No A A A No No
improve response. 10000
Torq Comp Note: Adjustment is not normally
Time required.

* The display shows the factory settings for Open loop vector 1 (OLV1). Default settings will change in accordance with the control mode.
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mAdjusting Torque Compensation Gain

Normally, there is no need to make this adjustment. Do not adjust the torque compensation gain when using
open-loop vector control.

Adjust the torque compensation gain using V/f control in the following circumstances.
« If the cable is very long, increase the set value.
« If the (maximum applicable) motor capacity is smaller than the Drive capacity, increase the set value.
« If the motor is vibrating, reduce the set value.

Adjust this parameter so that the output current during low-speed rotation does not exceed the Drive rated out-
put current range.

mAdjusting the Torque Compensation Primary Delay Time Constant

Set the torque compensation function primary delay in ms.

You can switch the factory settings as follows by changing the control method settings:
* V/f control without PG: 200ms
* V/f control with PG: 200ms
* Open-loop vector control: 20ms

Normally, there is no need to make this setting. Adjust the parameter as shown below.
« If the motor is vibrating, increase the set value.

« If the motor response is low, decrease the set value.
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4 Hunting-prevention Function

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

HRelated Parameters

Name Control Methods
' Change [e) O
Parameter - Setting Factory . pen pen
Description 3 during VAL
Number i Range Settin : i oop | Flux | Loop
Display 9 9| Operation |V V;'éh Vector | Vector | Vector
1 2
Hunting If the motor vibrates while lightly
Prevention loaded, hunting
n1-01 Selection p‘reveI.mon may reduce the Oor | No A A No No No
vibration.
Hunt Prev 0: Disabled
Select 1: Enabled
Hunting Sets the gain for the Hunting
Prevention Prevention Function.
Gain Setting If the motor vibrates while lightly
loaded and n1-01=1, increase the 0-00
nl-02 . o to 1.00 No A A No No No
gain by 0.1 until vibration ceases.
. 2.50
Hunt Prev Gain If the motor stalls while n1-01=1,
decrease the gain by 0.1 until the
stalling ceases.




@ Stabilizing Speed (Speed Feedback Detection Function)

The speed feedback detection control (AFR) function measures the stability of the speed when a load is sud-
denly applied, by calculating the amount of fluctuation of the torque current feedback value, and compensat-
ing the output frequency with the amount of fluctuation.

HRelated Parameters

Name Control Methods
a Change Open Open
Parameter s Setting Factory 3 VE pe pel
Number D|Sp|ay DeSCI‘Iptlon Range Seﬂing Og:::t%n Vi g‘é}h \I/_ggr VZI;):)F \I/_éﬁgr
1 2
Speed Sets the internal speed feedback
Feedback detection control gain in the
Detection automatic frequency regulator
Control (AFR) | (AFR).
Gain Normally, there is no need to
change this setting. Adjust this 0.00
n2-01 parameter as follows: to 1.00 No | No|No| A | No [ No
- If hunting occurs, increase the
10.00
set value.
AFR Gain - If response is low, decrease
the set value.
Adjust the setting by 0.05 units
at a time, while checking the
response.
Speed
Feedback
Detection Sets the time constant to control 0
n2-02 | Control (AFR) | the rate of change in the speed to 50ms No No | No A No No
Time Constant | feedback detection control. 2000
AFR Time
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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.
HRelated Parameters

Name Control Methods
) Change Open Open
Parameter g Setting | Factory . VE pel pel
Number | Display ——— Range | Seting | ooorad | i W |25 | Vet | veokr
1 2
Carrier Selects the number of pulses per second of
Frequency | the output voltage waveform. Setting range
Selection determined by C6-01 setting.
0: Low noise
1: Fc=2.0 kHz
C6-02 g iz:;g tg; tofF |0 No Q| Q| Q| A [No™
CarrierFreq | 4: Fc = 10.0 kHz
Sel 5:Fc=12.5kHz
6: Fc =15.0 kHz
OF: Program (Determined by the settings of
C6-03 thru C6-05)
Carrier Sets the carrier frequency upper limit and
Frequency lower limit in kHz units. 2.0 15.0
C6-03 | Upper Limit | The carrier frequency gain is set as follows: 1t500 KHz No Al A A A No
CarrierFreq 3 . 4 *2
Max
Carrier frequency
Carrier
Frequency 06-03 0.4 150
C6-04 |LowerLimit | cs-04\— to KHz No | A|A| No| No | No
- Output frequency x (C6-05) x K 15.0
CarrierFreq Output 3 %4 2 6
Min E1-04 frequency
(Max. output frequency) _
Carrier K is a coefficient that depends on the setting
Frequency of C6-03.
Proportional | 6.03 > 10.0 kHz: K =3
Gain 10.0 kHz > C6-03 > 5.0 kHz: K =2
5.0kHz>C6-03: K=1
Maximum carrier frequency allowed when 00
C6-02 =F. to
C6-05 Note: Carrier frequency is set to C6-03 99 00 No A | A | No | No | No
) (upper limit) when operating in Vector 4
CarrierFreq | control Mode.
Gain
C6-05 Sets the relationship of output
frequency to carrier frequency when
C6-02 = OF.
Carrier
Frequency | Selects the carrier frequency during Vector
Selection for | Control 2 wo/PG.
C6-11 | Open Loop 1: 2kHz (3-phase modulat?on) ltod 4 No No | No | No No Q
Vector 2 2: 4kHz (3-phase modulation) *2 *5 | *5 *5 *5
3: 6kHz (3-phase modulation)
Carrier Freq | 4: 8kHz (3-phase modulation)
Sel
* 1. The setting range depends on the control method of the Drive.
* 2. The factory setting depends on the capacity of the Drive.
* 3. The setting range depends on the capacity of the Drive.
* 4. This parameter can be monitored or set only when 1 is set for C6-01 and F is set for C6-02.
* 5. Displayed in Quick Programming Mode when motor 2 is set for a multi-function input.



EControl Mode and Carrier Frequency Settings

Carrier frequency settings are restricted as listed in the following table according to the control mode selec-
tion.

Control Mode Carrier Frequency

:2.0 kHz

:5.0 kHz

: 8.0 kHz

:10.0 kHz

:12.5kHz

:15.0 kHz

: Any setting*

etailed settings are available in C6-03, C6-04, and C6-05.
:2.0kHz

:5.0kHz

8.0 kHz

: 10.0 kHz

1 12.5kHz

1 15.0 kHz

: Any setting*

The upper limit of the carrier frequency is determined by C6-03.
1: 2.0 kHz

2:4.0 kHz

3: 6.0 kHz

4: 8.0 kHz

V/f control with or without a PG

Open-loop vector control 1 or
Flux vector control

MU AW~ IO WN—

Open-loop vector control 2

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

HCarrier Frequency Setting Precautions
When selecting the carrier frequency, observe the following precautions.

¢ Adjust the carrier frequency according to the cases shown below.
If the wiring distance between Drive and motor is long: Set the carrier frequency low. (Use the following
values as guidelines.)

Wiring Length 50 m or less 100 m or less Over 100 m

C6-02 (carrier frequency

selection) selfing 1 to 6 (15 kHz) 1 to 4 (10 kHz) 1to 2 (5 kHz)

If speed and torque are inconsistent at low speeds: Set the carrier frequency low.
If leakage current from the Drive is large: Set the carrier frequency low.
If metallic noise from the motor is large: Set the carrier frequency high.

e When using V/f control or V/f control with PG, you can vary the carrier frequency according to the output
frequency, as shown in the following diagram, by setting C6-03 (Carrier Frequency Upper Limit), C6-04
(Carrier Frequency Lower Limit), and C6-05 (Carrier Frequency Proportional Gain).

Carrier Frequency

C6-03
C6-04 <4+— Outf)ut frequency x C6-05
x K
) - ) Output frequency
* Kiis the coefficient determined by the set E1-04

value in C6-03.

C6-03 > 10.0 kHz: K=3

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

Max. Output Frequency

Fig 6.32
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¢ With vector control, the carrier frequency is fixed to the Carrier Frequency Upper Limit in C6-03 if user-
set or by the carrier frequency set in C6-02.

¢ To fix the carrier frequency, set C6-03 and C6-04 to the same value, or set C6-05 to 0.

« If the settings are as shown below, OPE11 (Parameter setting error) will occur.
If Carrier Frequency Proportional Gain (C6-05) > 6 and C6-03 < C6-04.

* Depending on the carrier frequency setting, the Drive’s overload level may be reduced. Even when the
overload current falls to below 150%, OL2 (Drive overload) will be detected. The Drive overload current
reduction level is shown below.

Overload reduction level

A
100%
80%
200-240V, 22 kW
50%
0 10KHzZ 15kH Z> Carrier frequency

Fig 6.33 Overload Reduction Level for V/f Control, V/f Control with PG, Open-loop Vector Control 1,
and Flux Vector Control
Overload reduction level

A
100%

87%

200-240V, 30 to 75 kW

50%

» Carrier frequency

0 4kHz 8kHz

Fig 6.34 Overload Reduction Level for Open-loop Vector Control 2




€ Limiting Motor Torque (Torque Limit Function)

The motor torque limit function is enabled only with open-loop torque control.

In the open-loop vector control method, the user-set value is applied to the torque limit by calculating inter-
nally the torque output by the motor. Enable this function if you do not want a torque above a specified
amount to be applied to the load, or if you do not want a regeneration value above a specified amount to occur.

HRelated Parameters

Control Methods
Parame- " Change
e Settiny Factor y Open Open
ter Name Description Rangg Setﬁn’g duing | V\V/é: Loop | Fx | Loop
Number Operation pg | Vector | Vector | Vector
1 2
Forward
Torque
L7-01 | Limit 010300 200% | No |[No|No| A | A | A
Torq Limit
Fwd
Reverse L
Torque Sets the torque limit value as a percentage
Limit of the motor rated torque. Four individual ,
L7-02 quadrants can be set. 0t0300| 200% No No | No A A A
Torq Limit
Rev Output torque
Positive torque
Forward L7-01
Regenera- No. of
) 3 motor
tive Torque Reverse ki rotations
L7-03 | Limit 5 Forward 0t0300| 200% No No | No A A A
Torq Lmt
Fwd Rgn L7-02 Negative torque
Reverse
Regenera-
tive Torque
L7-04 | Limit 0to300| 200% No No | No A A A
Torq Lmt
Rev Rgn
Multi-function Analog Input (H3-05, H3-09)
Control Methods
Settin . Open Open
s Function Contents (100%) i \m loen | o | Lann
Vector | Vector | Vector
PG 1 5
10 Positive torque limit Motor's rated torque No | No | Yes | Yes | Yes
11 Negative torque limit Motor's rated torque No No Yes | Yes | Yes
12 Regenerative torque limit Motor's rated torque No | No | Yes | Yes | Yes
15 Positive/negative torque limit Motor's rated torque No | No | Yes | Yes | Yes

Note The forward torque limit is the limit value when the analog input signal generates forward torque. This torque limit setting is enabled even when the
analog input signal generates forward torque while the motor is operating (regeneration).
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ESetting the Torque Limit in Parameters

Using L7-01 to L7-04, you can set individually four torque limits in the following directions: Forward drive,
reverse drive, forward regeneration, and reverse regeneration.

mSet the Torque Limit Value Using an Analog Input

You can change the analog input level torque limit value by setting the torque limit in multi-function analog
input terminals A2 and A3.

The analog input terminal signal level is factory-set as follows:

Multi-function analog input terminal A2: 4 to 20mA
Multi-function analog input terminal A3: 0 to 10

The following diagram shows the relationship between the torque limits.

Output torque
A
Positive . . -
Positive/negative torque limits
Forward torque limit
Regenerative torque limit ————————— No. of motor rotations
Reverse operation » Forward operation
Regenerative torque limit
Negative torque limit
Positive/negative torque limits
Negative

Fig 6.35 Torque Limit by Analog Input

HSetting Torque Limits Using Parameters and an Analog Input

The following block diagram shows the relationship between torque limit using parameters and torque limit
using an analog input. 6

Multi-function analog input Positive for\/\f/ard drive

Reverse positive regenerative torque
—1 torque p 9 q

9

Terminal Eorward torque limit B

A2 or A3 (set va.ﬂue =10) -

Negative torque limit —

& (set value = 11) ‘
D Regenerative torque limit

(set value = 12 Reverse
Positive/negative torque limit_| drive
(set value = 15) reverse
= — torque
imi 64 ms
5—07%313(1 toraue. it Min i Forward torque limit

Forward negative regenerative torque

Min: Minimum value priority circuit

Reverse torque limit

Reverse torque limit
(L7-02) d
Parame- Forward regenerative torque Min Jg] min |-{sFs p»Forward regenerative
limit (L7-03) [ ! torque limit
Reverse regenerative torque { Min [¢1 Min |—| SFS |_>Reverse regenerative

limit (L7-04) torque limit

175% of Drive rated current

Fig 6.36 Torque Limit Using Parameters and an Analog Input




ESetting Precautions

e When the torque limit function is operating, control and compensation of the motor speed is disabled
because torque control is given priority.

* When using the torque limit to raise and lower loads, do not carelessly lower the torque limit value, as this
may result in the motor falling or slipping.

* Torque limits using an analog input are the upper limit value (during 10Vor 20mA input) of 100% of the
motor rated torque. To make the torque limit value during 10Vor 20mA input 150% of the rated torque, set
the input terminal gain to 150.0 (%). Adjust the gain for multi-function analog input terminal A2 using H3-
10 and for multi-function analog input terminal A3 using H3-06.

¢ The torque limit accuracy is +£5% at the output frequency of 10Hz or above. When output frequency is less
than 10Hz, accuracy is lowered.

€ Preventing Motor Stalling During Operation

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

put frequency when a transient overload occurs while the motor is operating at a constant speed.

Stall prevention during operation is enabled only during V/f control. If the Drive output current continues to
exceed the setting in parameter L3-06 for 100ms or longer, the motor speed is reduced. Set whether to enable
or disable deceleration time using parameter L3-05. Set the deceleration time using C1-02 (Acceleration time
1) or C1-04 (Acceleration Time 2).
If the Drive output current reaches the set value in L3-06 - 2% (Drive Rated Output Current), the motor will
accelerate again at the frequency set or the acceleration time set.
HRelated Parameters

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

L3-05

Stall
Prevention
Selection
During
Running

StallP Run
Sel

Selects the stall prevention method
to use to prevent Drive faults
during run.

0: Disabled - Drive runs a set
frequency. A heavy load may
cause the Drive to trip on an OC
or OL fault.

1: Decel Time 1 - In order to avoid
stalling during heavy loading,
the Drive will decelerate at
Decel time 1 (C1-02) if the
output current exceeds the level
set by L3-06. 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 Time 2 - Same as setting 1
except the Drive decelerates at
Decel Time 2 (C1-04).

When output frequency is 6Hz or

less, stall prevention during run is

disabled regardless of the setting in

L3-05.

0to2

L3-06

Stall
Prevention
Level During
Running

StallP Run
Level

This parameter is enabled when L3-
05 is set to "1" or "2". Drive rated
current is set as 100%.

Decrease the set value if stalling or
excessive current occurs with the
factory settings.

30 to
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 (Terminal A2)) or H3-06 (Gain
(Terminal A3)) and H3-07 (Bias (Terminal A3).

The stall prevention level during operation enabled is the multi-function analog input terminal A2 or A3 input
level or the set value in parameter L3-06, whichever is the smaller.

Stall prevention level during operation

100%

30%

Multi-function analog input
terminal A2, A3 input level

0 3V 10V
(4 mA)(8.8 mA) (20 mA)

Fig 6.37 Stall Prevention Level during Operation Using an Analog Input

If the motor capacity is smaller than the Drive capacity or the motor stalls when operating at the factory set-
tings, lower the stall prevention level during operation.

INFO

€ Detecting Motor Torque

If an excessive load is placed on the machinery (overtorque) or the load is suddenly lightened (undertorque),
you can output an alarm signal to multi-function output terminal M1-M2, M3-M4, M5-M6, P3-C3, or P4-C4.

To use the overtorque/undertorque detection function, set B, 17, 18, 19 (overtorque/undertorque detection NO/
NC) in one of the following parameters: H2-01 to H2-05 (multi-function output terminals M1-M2, P1-PC, P2-
PC, P3-C3, and P4-C4 function selection).

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




HRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

VK
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

L6-01

Torque
Detection
Selection 1

Torq Det 1
Sel

Determines the Drive's response to
an Overtorque/Undertorque
condition. Overtorque and
Undertorque are determined by the
settings in parameters L6-02 and

L6-03. The multi-function output

settings "B" and "17" in the H2-00

parameter group are also active if
programmed.

0: Disabled

1: OL3 at Speed Agree - Alarm

(Overtorque Detection only
active during Speed Agree and
Operation continues after
detection).

2: OL3 at RUN - Alarm
(Overtorque Detection is always
active and operation continues
after detection).

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

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

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

: UL3 at RUN - Alarm
(Undertorque Detection is
always active and operation
continues after detection).

: UL3 at Speed Agree - Fault
(Undertorque Detection only
active during Speed Agree and
Drive output will shut down on
an OL3 fault).

: UL3 at RUN - Fault
(Undertorque Detection is
always active and Drive output

(9%)

W

N

~J

foe]

will shut down on an OL3 fault).

0to8

L6-02

Torque
Detection
Level 1

Torq Det 1
Lvl

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

Al1-02=2or3.

0 to 300

150%

No
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Name Control Methods

" Change Open Open
Rony | Soting | cuing VI fee | Fux | Coop
Operation | V/f V;'g Vector | Vector | Vector

1 2

Parameter

Number Ty Description

Torque
Detection Sets the length of time an

Overtorque/Undertorque condition
must exist before Torque Detection

Torq Det 1 1 is recognized by the Drive.
Time

0.0
to 0.1sec No A A A A A
10.0

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

3: OL4 at Speed Agree - Fault
(Overtorque Detection only
active during Speed Agree and
Drive output will shut down on
an OLA4 fault).

Torq Det 2 4: OL4 at RUN - Fault (Overtorque

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

5: UL4 at Speed Agree - Alarm 6
(Undertorque Detection is only I
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).

: UL4 at RUN - Fault
(Undertorque Detection is always
active and Drive output will shut
down on an OL4 fault).

L6-04 Oto8 0 No A A A A A

o0

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 detection for A1-02 =0 or 1. Torque 300
Lvl detection for

Al1-02=2or3.




Name Control Methods
a Change [e) o]
Parameter - Setting Factory . VE pen pen
Description 5 during L
Number i Range Settin : i oop | Flux | Loop
Display 9 9| Operation |V i | Vector | Vector | Vector
1 2
Torque
Detection Sets the length of time an 0.0
L6.06 | Time 2 Overtorgue/Undertorque conlelon to 0.1sec No A A A A A
must exist before torque detection 2 10.0
Torq Det 2 is recognized by the Drive. ’
Time
Multi-function Output (H2-01 to H2-05)
Control Methods
Set- Open Open
ting Function VIf | Loop | Flux | Loop
Val VIf with | Vec- | Vec- | Vec-
alue PG tor tor tor
1 2
B Qvertorque/undertorque detection 1 NO (NO contact: Overtorque/undertorque detec- Yes | Yes | Yes | Yes | 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

EL6-01 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 values in L6-01 and L6-04, is shown in the following table.

LCD Indications
Set . Overtorque/ | Overtorque/
Function
Value Undertorque | Undertorque
Detection 1 Detection 2
0 Overtorque/undertorque detection disabled. - -
| Overtorque detecFlon only with speed matching; operation continues after OL3 flashes OL4 flashes
overtorque (warning).
) Overtorque detected cqntlnuously during operation; operation continues OL3 flashes OL4 flashes
after overtorque (warning).
3 Qvertorque detection ‘only with speed matching; output stopped upon detec- OL3 lit OL4 lit
tion (protected operation).
4 Overt(?rque detected contln.uously during operation; output stopped upon OLA lit OLA lit
detection (protected operation).
5 Undertorque dete.ctlon only with speed matching; operation continues after UL3 flashes ULA4 flashes
overtorque (warning).
6 Undertorque detected gontmuously during operation; operation continues ULA3 flashes UL4 flashes
after overtorque (warning).
7 Under.torque detection onl}f with speed matching; output stopped upon UL3 lit UL4 lit
detection (protected operation).
p Under.torque detected contl.nuously during operation; output stopped upon UL3 lit UL4 lit
detection (protected operation).
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ESetting 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
1 [
Undertorque detection 1 NO IC‘)?'OS L Ic_)?—OS b 6
or Undertorque detection 2 NO ! v

* The undertorque detection disabled margin is approximately 10% of the Inverter rated output
current (or motor rated torque)




.—l

€ 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

111 E————

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
Settin . Open Open
Valueg Function Contents (100%) w V/L L(fgp Flux ng’p
V;'é; Vector | Vector | Vector
1 2
7 Overtorque/undertorque detection Mqtor rated torque for vector control Yes | Yes | Yes | Yes | Yes
level Drive rated output current for V/f control
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€ Motor Overload Protection

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

ERelated Parameters

Name Control Methods
Parameter Description Seting | Factory C;r:]aﬁrr%e VA (Epen f CL>Pen
Number i Range Settin 5 a 0op ux 00p
Display 9 9| Operation | VA | wih Vector | Vector | Vector
PG 1 5
Motor Rated Sets the motor nameplate full load |  0.32
Current current in amperes (A). This value to 1.90 A
E2-ol Motor Rated is automatically set during Auto- 6.40 *] No Q Q Q Q Q
FLA Tuning. *2
Motor 2 Rated | Sets the motor 2 name plate full 0.32
Current i i
F4-01 load 01‘1rrent in arpperes (A). Thls to 1.90 A No A A A A A
Motor Rated value is automatically set during 6.40 *]
FLA Auto-Tuning. *)
MotorOverload | Sets the 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
Li-01 applications when the Drive Oto3 ! No Q Q Q Q Q
MOL Fault .
power supply is turned off, the
Select .
thermal value is reset, so even
if this parameter is set to 1,
protection may not be
effective.
When several motors are con-
nected to one Drive, set to 0 and
ensure that each motor is installed
with a protection device.
Motor Overload | Sets the motor thermal overload 01
Protection Time i i ’
L1-02 : protection (OL1) time. A larger o |[10mn| No | A | A| A | A ]| A
MOL Time L1-02 time will increase the time 5.0
Const before an OL1 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
Settin: . Open Open
9 Function VA Lpe A Lpe
Value V| with | (OO | TUX | B00P
PG Vector | Vector | Vector
1 2
- . ] T ano .
IF i\;l\f);))r overload (OL1, including OH3) pre-alarm (ON: 90% or more of the detection Yes | Yes | Yes | Yes | Yes




mSetting 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 value is the electronic thermal base current.

mSetting 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 . .
0 operations using a When operating continu-
g% Meme mber Vax . ously at 50/60Hz or less,
% commercial power .
General-purpose S supply. This motor motor overload detection
1 motor (standard S | PPy 21 . (OL1) is detected. The
561 ¢ construction yields .
motor) S0 NG . Drive outputs the error
! Vspesdol Framfe number Mar. best cooling effect
it preperenie I when operating at 50/ contilci, andtthe motor
yzgaegggfgzewax 60 Hz. coasts to a stop.
01103 50 150120 o w

(60 Ha
Rotation speed (%)
150 Rated rotation speed
Short time 60 =100% speed
%‘m This motor yields a
Drive motor z \ cooling effect even .
8 ; . Operates continuously at 6
2 (constant torque) ; when operating at
(1:10) g} Continuous \ low speeds (appro to 50/60Hz.
. 50) Frame nu\%ir Max W Sp pprox.
speed of 200 min
¥  Frathe number Max. speed 6 HZ)
#of 150 MJ to 180 LJ
1 Frame number Max
[ iyspeedof 132
0ig w0720 167 200

(60 Hz)
Rotation speed (%)

150

Rated rotation speed
Short time 60's. |\ = 100% speed

This motor yields a
cooling effect even

Torque (%)

Vector motor

. Operates continuously at
3 Continuous | when operating at P y
(1 : 100) Max. speed\af 0.6 to 6OHZ.
50, 200 : extremely low speeds
 Frame number Max. (approx. 0.6Hz).
iy speed of 160 MJ to 180 LJ
i Frame number Max.
i/ speed of 132 MJ
01 10120 167 200

(60 Ha)
Rotation speed (%)
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@ Setting Motor Protection Operation Time

Set the motor protection operation time in 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

i : Motor current (%)
0 100 150 200 E2-01 is set to 100%

Fig 6.39 Motor Protection Operation Time

HSetting Precautions

 If multiple motors are connected to one Drive, set parameter L1-01 to 0 (disabled). To protect the motor,
install a thermal 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 a risk 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 a low setting.

* When using a general-purpose motor (standard motor), the cooling ability will be lowered by £1/4 (fre- r—
quency). Consequently, the frequency may cause motor overload protection (OL1) to occur, even below
the rated current. If operating using the rated current at a low frequency, use a special motor.

ESetting 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 OL1 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.
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€ 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.

HRelated Parameters

Name Control Methods
) Change [e) O
Parameter P Setting Factory . pen pen
Description 5 during VAL
Number i Range Settin : i oop | Flux | Loop
Display 2 9| Operation | VA | With | oo | Vector | Vedior
PG
1 2
Motor Sets operation selection when the
Overheat motor temperature analog input
Alarm (H3-09 = E) exceeds the OH3
L1-03 Opera?lon alarm level (1.17V) 0103 3 No A A A A A
Selection 0: Ramp to Stop
1: Coast to Stop
MOL Thm 2: Fast-Stop
Input 3: Alarm Only
Motor Sets stopping method when the
Overheat motor temperature analog input
Fault (H3-09 = E) exceeds the OH4 fault
L1-04 |Operation level (2.34V). 0to2 1 No Al 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
- stability, decrease to improve 10.00
MOL Filter response.
Time
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BPTC Thermistor Characteristics

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

Class F Class H

Resistance (ohms) 150°C 180°C

1330

Tr: Temperature threshold value
550

Temperature

Fig 6.40 PTC Thermistor Temperature-Resistance Value Characteristics

HOperation during Motor Overheating

Set the operation if the motor overheats in 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.




Multi-function o0 o___(B M1 Multi-function
contact input | ] " contact output

! —O o—é WA Fault contact
+V [ output
| df (+15V, 20mA) 0 o0—=0 W
. —0
Branch resistance | [ MC
18 kQ : ]
! e O P3
) > lia ] Multi-function
A . PHC output
’ I (4-20 mA) ] —0O C3
PTC thermistor | [N\ | . & Pa

| AC 7 b ca
’ PC
|

e e e e s e e e —— —-

Fig 6.41 Mutual Connections During Motor Overheating Protection

4 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.)

HRelated Parameters

Name ch Control Methods
ange
Parameter Lo Setting Factory ] VE Open Open
Number Display Description Range | Setting d“””Q v | with | Loop | Flux | Loop
Operation pg | Vector | Vector | Vector
1 2
Reverse Determines the forward rotation
Operation of the motor, and if reverse
bl1-04 | 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 a temporary power loss 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 L2-01 to 1 or 2.

IfL2-01 is set to 1, when power is restored within the time set in L2-02, the Drive will restart. If the time set in
L2-02 is exceeded, alarm 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 UV1 (main circuit undervoltage)
will not be detected.




HRelated Parameters

Name Control Methods
) Change 0O O
Parameter P Setting Factory . pen pen
Description g during VAL
Number i Range Settin: : i oop | Flux | Loop
Display s 9| Operation | VA ggh Vector | Vector | Vector
1 2
Momentary Enables and disables the
Power Loss momentary power loss function.
Detection 0: Disabled - Drive trips on (UV1)
Selection fault when power is lost.
1: Power Loss Ride Thru
Time - Drive will restart if power
L2-01 returns within the time set in 0to2 0 No A A A A A
Pwil, L2-02.%!
Selection 2: CPU Power Active - Drive will
restart if power returns prior to
control power supply shut
down.*!
Momentary
i(‘)svethoss Sets the power loss ride-thru time.
1de-thru : H
’ This value is dependent on the 0.1sec
L2-02 | Time capacity of the Drive. Only 010255 2 No A A A A A
PwrL effective when L2-01 = 1.
Ridethru t
Momentary | gets the minimum time to wait to
P ower Loss | allow the residual motor voltage to
Minimum decay before the Drive output turns 0.1 02
L2-03 B.ase Block | pack on during power loss ride thru. to A;ec No A A A A A
Time After a power loss, if L2-03 is 5.0
PwrL greater than L2-02, operation
Baseblock t | resumes after the time set in L2-03.
Momentary
Power Loss
Voltage Sets the time it takes the output 0.0
Recove voltage to return to the preset V/f ) 0.3sec
L2-04 Ty to No A | A A A A
Ramp Time | Pattern after speed search (current 50 *2
detection mode) is complete. '
PwrL V/F
Ramp t
Undervoltage | Sets the Drive's DC Bus
Detection undervoltage trip level. If this is set
L . 150
evel lower than the factory setting, 190Vd
L2-05 additional AC input reactance or 2t100 s ¢ No A A A A A
PUV Det DC bus reactance may be necessary. s
Level Consult the factory before changing
this parameter setting.

*1 I order for a restart 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

B Setting Precautions

* Error output signals are not output during momentary power loss 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 UV1 (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.

HRelated Parameters

Name Control Methods
. Change Open Open
Parameter o Setting Factory - Vi = R
Ner | Dy e e | S | | v | | | 2| Ve
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 2*1 No A A A No A
performed from the calculated
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
speed is detected at the search
current level.
Speed ‘search Sets the speed search operation
opetr'zmng Cl:r " | current as a percentage, taking the
rent (Current | prive rated current as 100%. 0to N
b3-02 detection) Not usually necessary to set. When 200 100%"2 No A No A No A
SpdSrch Cur- restarting is not possible with the
rent factory settings, reduce the value.
Speed segrch Sets the output frequency decelera-
?ecelfratlont 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 | No 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 0.0 to
b3-05 |tion or speed | a speed search is 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.




Name Control Methods
q Change O o]
Parameter i Setting Factory . pen pen
Description . during VE L
Number i Range | Settin : i oop | Flux | Loop
Display g 9 | Operation |V \glg] Vector | Vector | Vector
1 2
Min. base- Sets the Drive's minimum base-
block time block time in units of one second,
when the Drive is restarted after
power loss ridethrough.
Sets the time to approximately 0.7
. T 0.1to 0.5sec
L2-03 times the motor secondary circuit 50 i No A A A A A
PwrL Base- time parameter. ’
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 jat the' completion of a speed 0.0 to 0.3sec No A A A A A
PwrL V/F search, in units of one second. 5.0 *3
Ramp t Sets the time required to recover
from 0Vto the maximum voltage.
* 1. The factory setting will change when the control method is changed (Open-loop vector control 1 factory settings are given).
* 2. The factory 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
Setting . Open Open
Value Function Vi \m Loop | Flux | Loop
PG Vector | Vector | Vector
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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ESetting Precautions

When both external search commands 1 and 2 are set for the multi-function contact terminals, an OPE03
(invalid multi-function input selection) operation error may occur. Set either external search command 1 or
external search command 2.

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

If 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).

If 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.

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

HApplication Precautions for Speed Searches Using Estimated Speed

a

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

p - The motor will not operate when stationary autotuning or stationary autotuning only for line-to-line
resistance is performed.

IMPORTANT]




ESpeed 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
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1 or3.

Search Name

Estimated Speed

Current Detection

Estimates the motor speed when the search
starts, and accelerates and decelerates from the

Starts speed search from the frequency when
the temporary power loss was detected, or from

search from the estimated speed.

Search Method estimated speed to the set frequency. You can .
. . . 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:

Starts speed search from the frequency refer-
ence set before the search command.

Application Precau-
tions

Cannot be used multi-motor drives, motors two
or more frames smaller than the Drive capacity,
and high-speed motors (130Hz min.)

In control method without PG, the motor may
accelerate suddenly with light loads.

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

Set frequency

Run command

Output frequency

/ reference

Start using
speed detected

Output current

: : 10s :

Minimum baseblock time (L2-03) x 0.7*

* Lower limit set using Speed Search Wait Time (b3-05).

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.)
e Loss Time Shorter Than the Minimum Baseblock Time (L.2-03)

AC power supply ON OFF

Start using Sefzt frequency
i speed detected / reference

Output frequency L/—

Output current /—v
. | W—

> ‘ 10 ms

<> *1 Baseblock time may be reduced by the output frequency
- : *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

—_— —

< 10 ms 6
Minimum baseblock time ~ Speed Search Wait Time I
(L2-03) (b3-05)

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.




OFF ON

Run command Deceleration time set in b3-03

Maximum output_:

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

Output frequency

Output current

PE—

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 su_ppl_y 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 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 reference loss is 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).

HRelated Parameters

Name Control Methods
. Change Open Open
Parameter . g Setting Factory 3 VA e pe
Number | Display pesapten Renge | SO | G | 1 | win | (| B | Vo
1 2
Frequency Determines how the Drive will react
Reference when the frequency reference is
Loss lost. The frequency reference is
Detection considered lost when reference
Selection drops 90% or more of its current
L4-05 value for 400ms. 0Otol 0 No [A|lAa| 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.




€ 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. This is 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)

* GF (Ground fault)

* PUF (Fuse blown)

* OV (Main circuit overvoltage)

» UV1 (Main Circuit Undervoltage, Main Circuit MC Operation F ailure)”

» PF (Main circuit voltage fault)

* LF (Output phase failure)

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

mAuto 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).

HRelated Parameters

* RH (Braking resistor overheated)
* RR (Braking transistor error)

* OL1 (Motor overload)

* OL2 (Drive overload)

* OHI1 (Motor overheat)

* OL3 (Overtorque)
* OL4 (Overtorque)

Name Control Methods
a Change Open Open
Parameter . Description Setting Factory aurin VE pel pel
Number Display P Range | Seting Operaﬁ%n Vit g'gh \I/_£gr V'Z:;Jt);r \Il_éggr
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,
UV1. Auto restart will check to see
L5-01 if the fault has gleared every Sm.sA 0t0 10 0 No A A A A A
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 is incremented.
When the Drive operates without
fault for 10 minutes, the counter
will reset to the value set in L5-01.
Auto Restart | Determines if the fault contact
Operation activates during an automatic
Selection restart attempt.
0: No Fault Relay - fault contact
L5-02 will not activate during an 0to 1 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 loads.
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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 a mounted braking resistor is detected, an alarm RH (Mounted braking resistor overheat-
ing) is displayed on the Digital Operator, and the motor coasts to a stop.

ERelated Parameters

Name Control Methods
) Change O O
Parameter " Setting Factory ; pen pen
Description : during W Flux | L
Number i Range Settin : n 0op ux 00p
Display 9 9| Operation | VA v;rg; Vector | Vector | Vector
1 2
InternaI. Selects the DB protection only
Dyna.mlc when using 3% duty cycle
ﬁral.qng heatsink mount Yaskawa braking
esistor : ;
5 resistor. This parameter does not
L8011 pr otec'tlon enable or disable the DB Otol 0 No A A A A A
Selection function of the Drive.
DB Resistor 0: Not Provided
Prot 1: Provided
Multi-function Contact Outputs (H2-01 to H2-05)
Control Methods
Settiny . Open Open
Valueg Function i v}ﬁ; "gsP Flux ngp 6
PG Vector | Vector | Vector
L 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.

HRelated Parameters

Name Control Methods
] Change O O
Parameter - Setting Factory . VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
Display 9 9| Operation | VA | Vector | Vector | Vector
1 2
SverileatAlarm When the cooling fin temperature 50
eve i
L8-02 exceeds the value set in this to 95 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
g re-Algrm an OH pre-alarm detection.
peration 0: Ramp to Stop
L8-03 | Selection I: Coast to Stop 0to3 3 No A A A A A
OH Pre-Alarm | 2: Fast-Stop
Sel 3: Alarm Only

* Factory settings will vary based on drive capacity.
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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).

B Related Parameters

Name Control Methods
Parameter - Setting | Factory Change Open Open
Number Display Description Range Setting Od“"”,g VI v\v/ritf1 Loop | Flux | Loop
peration PG Ve<1:tor Vector Vetz:tor
Frequency Selects the frequency reference
Reference input source.
Selection 0: Operator - Digital preset speed
Ul1-01 or d1-01 to d1-17.
1: Terminals - Analog input
terminal Al (or terminal A2
bl1-01 based on parameter H3-09). Oto4 1 No Q Q Q Q Q
Reference 2: Serial Com - Modbus RS-422/
Source 485 terminals R+, R-, 6
S+, 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
bl1-02 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.

the local/remote function has been set in the external terminals, the LOCAL/REMOTE Key function on the

% You can also perform local/remote switching using the LOCAL/REMOTE Key on the Digital Operator. When
Digital Operator will be disabled.

INFO




@ 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
Settin . Open Open
Valueg Function i v\f.fﬁ |_§§p Flux "ggp
Vector | Vector | Vector
PG 1 5
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 below.

OFF | ON

Forward operation/Stop

Input | Cleared

Baseblock command

Frequency reference |

/ Search ffom stored frequency reference

Output frequency
Coast to a stop
Fig 6.48 Baseblock Commands
1
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
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€ Stopping Acceleration and Deceleration (Acceleration/Deceleration
Ramp Hold)

The acceleration/deceleration ramp hold function stops acceleration and deceleration, stores the output fre-
quency 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.

ERelated Parameters

Name Control Methods
Parameter Description Setting | Factory %ﬁi’;‘%e VI i)pen f Epen
Number i Range Settin h i 0op ux 00p
Display 9 9| Operation | VA Vgg Vector | Vector | Vector
1 2
Frequency This parameter is used to retain
Reference Hold | the held frequency reference in
Function U1-01 (d1-01) when power is
Selection removed. This function is
available when the multi-function
d4-01 inputs “accel/decel ramp hold” or | Oto 1 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 Acceleration/Deceleration Ramp Hold commands is given below.

Power supply

Forward/Stop ~ OFF | ON | oFF | ON

Acceleration/Deceleration OFFi | ON | OFF [ on

Ramp Hold

Frequency reference

Output frequency

e
o
S
)
=
1
(=]

Hold Hold

Fig 6.49 Acceleration/Deceleration Ramp Hold




HApplication Precautions

¢ When d4-01 is set to 1, the output frequency on hold is stored even after the power supply is turned OFF. If
performing operations using this frequency after the Drive has also been turned OFF, input the run com-

mand with the Acceleration/Deceleration 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.

 If you input an Acceleration/Deceleration Ramp Hold command by error when decelerating during posi-
tioning, deceleration 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 S3 to 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).

ERelated Parameters

Name Control Methods
) Change O o]
Parameter v Setting Factory . pen pen
Description ; during VA
Number i Range Settiny : ; oop | Flux | Loop
Display 9 9 | Operation | VA v;r(ﬂ; Vector | Vector | Vector
1 2
Frequency
Reference 0.0
d2-01 | Upper Limit to [1000%| 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 | Lower Limit reference is above this value, to 0.0% No A A A A A
Ref Lower actual Drive speed will be limited 110.0
Limit to this value. This parameter
applies to all frequency reference
Master Speed sources.
Reference 0.0
d2-03 | Lower Limit to 00% | No | A | A | A | A | A
Refl Lower 110.0
Limit
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EPrecautions

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 Acceleration/Deceleration 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 analog 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.

« If inputting the run command when using UP/DOWN commands, the output frequency accelerates to the
frequency reference lower limit.

e 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 O0Hz) 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 allocated 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 S4) 11

Inverter

g1 Forward
operation/Stop

S2  Reverse
operation/Stop

S3 Up command

2%

S$4  Down command

S Sequence
common

0to 10V analog
signal

A1 Frequency
reference lower limit

AC

Fig 6.50 Connection Example when UP/DOWN Commands Are Allocated




Output frequency
Upper limit = |
Accelerates to
lower limit Same d4-01 = 1
frequency /
\ — = ,—\d4-01 =0
Lower limit oo Y e E e fben g X e eer e cese g
Forward operation/stop ON
UP command on Referenceg £ n
ON i frequency rese & -
DOWN command : 5
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
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€ 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 sure to allocate two terminals so that the Trim Control Increase command and Trim Control Decrease com-
mand can be used as a pair.

HRelated Parameters

Name Control Methods
: Change [®) o]
Parameter i Setting Factory . VE pen pen
Description 5 during L
Number i Range Settin, : i oop | Flux | Loop
Display 9 9| Operation | VA | Wit | o | Vector | Vedor
PG
1 2
Trim Control Sets the amount of frequency
Level reference to be added or
subtracted as a percentage of
i tput fi
d4-02 maxumum Ot requency 0t0 100 | 10% No AlAal|l 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.
S S _6
et Frequency et Frequency
Frequency Reference Reference Reference Set Frequency Command
+d4-02 - d4-02
Trim Control Increase ON OFF ON OFF
Command Terminal
Trim Control De.crease OFF ON ON OFF
Command Terminal

HApplication Precautions

¢ Trim Control Increase/Decrease command is enabled when speed reference > 0 and the speed reference is
from an analog input.

* When the analog frequency reference value - d4-02 < 0, the frequency reference is set to 0.

* 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 OPE03 (invalid multi-function input selected)
will occur.




.—l

€ 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 is turned 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 | [] ,_—l—
command T 140 iq— 100 4 100 :

‘msec imsec msec —
Analog input :

L 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/Deceleration Ramp Hold command
* UP/DOWN command

¢ Trim Control Increase/Decrease command

Application Precautions

e 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
Drive is 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 L .
(Frequency reference and run command are enabled from communications Option Card.)

€ Jog Frequency Operation without Forward and Reverse Commands
(FJOG/RJOG)

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).

ERelated Parameters

Name Control Methods

" Change Open Open
oeting | Fadtoy | guring VI | Toop | Fux | Loo
Range Setting P P

Operation | VA | with Vector | Vector | Vector
PG 1 5

Parameter

Number e Description

Jog Frequency | Frequency reference when: "Jog
Reference frequency reference" is selected
via multi-function input
terminals. "Jog frequency 6
reference" has priority over 0.00
"multi-step speed reference 1 to to
4" Parameter d1-17 isalso the | 40000 | 600z | Yes | Q| Q| Q | @ | Q
Jog Reference | reference for the JOG key on the *1
Digital Operator, and the multi-
function inputs "forward jog" and
"reverse jog". Setting units are
affected by 01-03.

d1-17

*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
Settiny ! Open Open
9 Function Vﬁ Lpe Fi Lpe
Value VA | with | (GO WX | S0P
Vector | Vector | Vector
PG 1 5
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

EApplication 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).




€ 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 is input 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 HI1-10
(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-

ano.
ot (éliurt\jbfﬁl,) Error(l;z’;ecﬁ(i)c;g I;Ajtfmd Operation During Error Detection |
Val4® | NO Contact | NC Contact | Sonsiant Dgtfr?:;n Dﬁfeéﬁ,fte Stooga(SEtr:gr) Etr;‘s’(%e;o?; gﬁé’fa?éi
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 the input 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.

ERelated Parameters

Name Control Methods
- Change O Open
Parameter - Setting Factory . % pen pe
Description ) during VAL Fi L
Number i Range Settin h a 00p ux 00p
Display 9 9 | Operation | VA Vgg Vector | Vector | Vector
1 2
Terminal FM | Selects the monitor output (U1-xx)
Monitor function for terminals FM and FC.
Selection Refer to "Ul-xx" monitors for
H4-01 available settings. 1 to 48 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
Gain Setting | Sets terminal FM output level when 0.0
H4-02 o 1 to 100% Yes Q Q Q Q Q
Terminal FM | selected monitor is at 100%.* 1000.0
Gain
Terminal FM
Bias Setting | Sets terminal FM output level when -110.0
H4-03 L 1 to 0.0% Yes A A A A A
Terminal FM | selected monitor is at 0%.* 110.0
Bias
Terminal AM
Momtf)r Selects which monitor will be the
H4-04 |Selection | ouipug on terminals AM and FC. | 1t048 | 3 No | A|A| A | A | A
Terminal AM | Same function choices as H4-01.
Sel
Terminal AM
Gain Setting Sets terminal AM output voltage (in 0.0
H4-05 percent of 10Vdc) when selected to 50.0% Yes Q Q Q Q Q
Terminal AM. | 1 onitor is at 100% output.*! 1000.0
Gain
Terminal AM . )
Bias Setting Sets terminal AM output voltage (in | -110.0
H4-06 percent of 10Vdc) when selected to 0.0% Yes A A A A A
Terminal AM | 5nitor is at 0% output.*! 110.0
Bias
Terminal FM | Selects the signal level of terminal
Signal Level | FM.
Selection 0: 0 to 10Vdc
H4-07 1:-10 to +10Vde 0to2 0 No A | A A A A
AO Level 2: 4 to 20mA*?
Selectl *Set the analog output jumper
CN15 in the proper position.
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Name Control Methods
Parameter Description Setting Factory %Tii?%e Vi (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
u Display 9 9 | Operation | VA i | Vector | Vector | Vector
1 2
AO-08/AO- | Sets the number of the monitor item
ll\/f Channel 11t be output. (Ul-00)
onitor ; ;
F4-01 | Selection l"ll“sl:leedfollowmg settings cannot be 1 to 45 5 No A A A A A
AO Chl 4,10 to 14, 25, 28, 29, 30, 34, 35,
Select 39,40, 41.
AO-08/AO-
12 Channel 1 | Sets the 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- | gets the number of the monitor item
ll\/? Channel 2| 4, be output. (U1-xx)
onitor ; ;
F4-03 | Selection ;Fe}i.e following settings cannot be | to 45 3 No A A A A A
AO Ch2 4, 10 to 14, 25, 28, 29, 30, 34, 39,
Select 40, 41.
AO-08/AO-
12 Channel 2 | Sets the channel 2 gain. *3 0.00
F4-04 | Gain Ex: Set F4-04 = 50% to output to 50.0% | Yes Al Al A A A
100% at 5.0V output. 1000.0
AO Ch2 Gain
AO Chl Bias | Sets the 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
AO Chl Bias | 4t 5.0V output. 110.0
AO Ch2 Bias | Sets the 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
AO Ch2 Bias | gt 5.0V output. 110.0
AO-12
Channel 1 Sets the range of the voltage
] Signal Level | output.
F4-07 0: 01to 10Vde Otol 0 No A A A A A
AO Opt 1:-10 to +10Vde
Level Sel
AO-12
Channel 2 Sets the range of the voltage
] Signal Level | output.
F4-08 0 0to 10Vde Otol 0 No A A A A A
AO Opt 1:-10 to +10Vde
Level Sel

*1 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.

Setting "2: 4 to 20mA" is not available in F7A

*2

*3 In 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. If 06 appears on the setting screen, then CH2 is used.
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ESelecting Analog Monitor Items

The digital operator monitor items (U1-0O0 [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.

EAdjusting 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 bias in 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

10V

_|""Bias x 101100 v

ov Monitor item 6
0% 100 %

Fig 6.53 Monitor Output Adjustment

mSwitching Analog Monitor Signal Levels

Monitor items corresponding to 0 to +10Voutput 0 to 10Vsignals when the monitor value is 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




€ Using Pulse Train Monitor Contents

This section explains pulse monitor parameters.

HmRelated Parameters

Name Control Methods
Parameter Description Setting | Factory %Z?irr']%e Vi ?pen a Epen
Number Display Fezs S Operation | VI | with V:c?tgr Ve::jt);r Veoggr
PG| 7y 2
Terminal MP
i/}lls§ Train | elect the pulse train monitor output | 1,2, 5,
onitor ; :
) terminal MP function (value of the 20, 24,
H6-06 | Selection xx part of Ul-xx). See Table A2 for | 31, 36 2 Yes A A A 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 pulse train monitor output 32000
PO Scaling synchronous to the output
frequency.

ESelecting Pulse Monitor Items

Output digital operator monitor items (U1-0O0 [status monitor]) from pulse monitor terminal MP-AC. Refer
to Chapter 5 User Parameters, and set the OO part of U1-0O0 (Status monitor). The possible monitor selec-
tions are limited as follows: U1-01, 02, 05, 20, 24, 36.

HAdjusting the Pulse Monitor Items

Adjust the pulse frequency output from pulse monitor terminal MP-AC. 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.

HApplication 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) A /
VRL (V)
. ; VRL
+5V min. 1.5 kQ min. AC
+8V min. 3.5 kQ 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

«— Sinking current




—

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 a maximum 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 slave 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

=

| | ‘

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.

Item 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 bits 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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ECommunications 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.

r\S+ +
S- g- S1 2777277 T inati
o 7 7, Terminating
RS-422A ogc—omt OFF Z,, resistance
or RS-485 oR* i f—Y i

b F
°/Switch
O R_ /ﬂ1

O

Terminating resistance (1/2 W, 110 Ohms)

Fig 6.55 Communications Connection Terminal

A\l 4
'~ 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.

IMPORTANTE 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. [
1. Turn OFF the power supply turned and connect the communications cable between the PLC and the Drive.
2. Turn ON the power supply.
3. Set the required communications parameters (H5-01 to H5-07) using the Digital Operator.
4. Turn OFF the power supply, and check that the Digital Operator display has completely disappeared.
5. Turn ON the power supply once again.
6. 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
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HRelated Parameters

Name Control Methods
Parameter - Settng | Factory Cha.n 9e v | Open Open
Number Display Description Range | Setting Odunng v | with | Loop | Flux | Loop
peration PG Ve(1:tor Vector Ve(2:tor
Frequency Selects the frequency reference
Reference input source.
Selection 0: Operator - Digital preset speed
Ul1-01 or d1-01 to d1-17.
1: Terminals - Analog input
terminal A1l (or terminal A2
bl-01 based on parameter H3-09). Oto4 1 No Q Q Q Q Q
Reference 2: Serial Com - Modbus RS-422/
Source 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 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.
Drive Node | Selects Drive station node number
Address (address) for Modbus terminals
H5-01 [ R+, R-, S+, S-. The Drive's power | 220 | 1F No | Al A| A | Al a
Serial Comm | 11,164 be cycled for the setting to
Adr take effect.
Communicati | Selects the baud rate for Modbus
on Speed terminals R+, R-, S+ and S-. The
Selection Drive's power must be cycled for
the setting to take effect.
H5-02 0: 1200 bps 0to4 3 No A A A A A
Serial Baud 1: 2400 bps
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 0t02 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 | a communication timeout fault
Communicati | (CE) is detected.
H5-04 | on Error 0: Ramp to Stop 0to3 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 ch Control Methods
Parameter . Settiny Factol a.n g€ Open Open
Number | Display Description Rangg Setting Od“””Q VE V\V/I{,fq Loop | Flux | Loop
peration PG Ve<1:tor Vector Vegtor
Communicati | Enables or disables the
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
Transmit Wait | Set the delay time from when the
H5-06 |Time Drive receives data to when the 5to 65 Sms 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 - RTS is always on Oorl 1 No A A A A A
RTS Control | |, gpabled - RTS turns on only
Sel when sending

* If H5-01 is set to zero, then the drive will be unable to respond to Modbus communication.




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 S3 to 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 packets is 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

ICommand message

Response message

(Command message

f—t—
24 bits Iong—T T—H5—06 24 bits Iong—T T— 5 ms min.

Slave Address

setting

Fig 6.56 Message

[t

Spacing

-
>

Time (Seconds)

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 8
10H Write multiple storage registers 11 41 8 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 calculations using the following method.

1. The factory setting for CRC-16 communications is usually 0, but when using the MODBUS system, set the
factory setting to 1 (i.e., set all 16 bits to 1).
2. Calculate CRC-16 using MSB as slave address LSB, 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.

EMODBUS 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 slave 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 : :
L | e o e | e
. —— CRC-16
Higher 00H Lower 65H Lower 31H 6
place place place
Quantity : I
Lower 04H Higher 00H
place Next stor- place
; age register
Higher 451 Lower 00H
place place
CRC-16 .
Lower FOH Higher 00H
place Next stor- | place
age register
Lower 00H
place
Higher 01H
Next stor- | Place
age register
Lower FaH
place
Higher AFH
place
CRC-16
Lower Q1
place




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.

Command Message

Response Message

Response Message

Writing to Multiple Storage Registers

(During Normal Operation) (During Error)
Slave address 01H Slave address 01H Slave address 01H
Function code 08H Function code 08H Function code 89H
ngc‘:r 00H ngclzr 00H Error Code 01H
Test Code Ii)ower Test Code Ii)ower Tligher
place 00H place 00H place 86H
Higher Higher CRC-16 Lower
place ASH place ASH place SOH
Data Data
Lower 37H Lower 37H
place place
e o e o
CRC-16 ]f’ower CRC-16 If’ower
8DH 8DH
place place

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 a frequency refer-
ence of 60.0Hz in the slave 1 Drive by the PLC.

Command Message

Response Message

Response 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 1 o5y Higher 1 oy Error code 02H
Start place Start place
Address Lower O1H Address Lower O1H Higher CDH
place place CRC-16 place
Hll i;lher 00H Hll iher 00H L(l);ver ClH
Quantity 50 C:r Quantity If)o C: place
W 02H Vel ozm
place place
No. of data 04H l;ilclzr 10H
- CRC-16
H11 ;:rlher 00H L(;:ver 0SH
Lead data Iijovs:r place
0IH
place
T
Next data IIjower
58H
place
e
CRC-16 If)ower
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

mData 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 0: Stop
Bit 1 Forward/reverse operation  1: Reverse 0: Forward
Bit 2 External fault 1: Error (EFO)
Bit3 Fault reset 1: Reset command
Bit4 ComNet
Bit 5 ComCitrl
Bit 6 Multi-function input command 3
0001H Bit7 Multi-function input command 4
Bit 8 Multi-function input command 5
Bit9 Multi-function input command 6
Bit A Multi-function input command 7
BitB Multi-function input command 8
BitC Multi-function input command 9
BitD Multi-function input command 10 6
BitE Multi-function input command 11 I
BitF 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 V/-1540 to 10 V/1540)
0008H Analog output 2 setting (-11 V/-1540 to 11 V/1540)
Multi-function contact output setting
Bit 0 Contact output (terminal M1-M2) 1: ON 0: OFF
Bit 1 Contact output (terminal M3-M4) 1: ON 0: OFF
Bit 2 Contact output (terminal M5-M6) 1: ON 0: OFF
0009H Bit3 PHC3(Contact P3-C3) 1: ON 0: OFF
Bit 4 PHC4(Contact P4-C4) 1: ON 0: OFF
Bit5 Not used
Bit6 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
Bits §to F | Not used
000AH to 000EH | Not used
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Register No. Contents
Reference selection settings
Bit 0 Not used
Bit1 Use MODBUS 0006H PID target value
000FH Bits2to B | Not used . ' .
C Broadcast data terminal S5 input 1: Enabled 0: Disabled
D Broadcast data terminal S6 input 1: Enabled 0: Disabled
E Broadcast data terminal S7 input 1: Enabled 0: Disabled
F Broadcast data terminal 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
Bit 0 Operation 1: Operating 0: Stopped
Bit 1 Reverse operation 1: Reverse operation 0: Forward operation
Bit2 Drive startup complete 1: Completed 2: Not completed
Bit3 Error 1: Error
0020H Bit 4 Data setting error 1: Error
Bit 5 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
Bit 7 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
Bit9 Multi-function PHC output 4 (terminal P4 - C4) 1: ON 0: OFF
Bits A 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)
Bit 4 Injection brake transistor resistance overheat (rr, rH)
Bit 5 Fuse blown (PUF)
Bit 6 PID feedback reference lost (FbL)
0021H B%t 7 External fault (EF, EFO)
Bit 8 Hardware error (CPF)
Bit 9 Motor overload (OL1), overtorque 1 (OL3) 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 (UV1), control power supply error (UV2), inrush preven-
BitC . L
tion circuit error (UV3), power loss
BitD SPO output phase open, SPI output phase open
BitE MODBUS communications error (CE)
BitF Operator disconnected (OPR)
Data link status
Bit 0 Writing data
Bit 1 Not used
0022H Bit2 Not used
Bit3 Upper and lower limit errors
Bit4 Data integrity error
Bits 5to F | 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
Bit 0 1: Control circuit terminal SI ON
Bit 1 1: Control circuit terminal S2 ON
Bit2 1: Control circuit terminal S3 ON
Bit 3 1: Control circuit terminal S4 ON
Bit4 1: Control circuit terminal S5 ON
002BH B%t 5 1: Control c%rcu%t term%nal 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
Bit B 1: Control circuit terminal S12 ON
Bits Cto F | Not used
Drive status
Bit0 Operation 1: Operating
Bit 1 Zero speed 1: Zero speed
Bit2 Frequency matching 1: Matched
Bit3 User-defined speed matching 1: Matched
Bit4 Frequency detection 1
Bit 5 Frequency detection 2
Bit 6 Drive startup completed 1: Startup completed
002CH Bit 7 Low voltage detection 1: Detected
Bit 8 Baseblock 1: Drive output baseblock
Bit9 Frequency reference mode 1: Not communications 0: Communications
Bit A Run command mode 1: Not communications 0: Communications
BitB Overtorque detection 1: Detected
Bit C Frequency reference lost 1: Lost
BitD Retrying error 1: Retrying
BitE Error (including MODBUS communications time-out) 1:Error occurred 6
BitF MODBUS communications time-out 1: Timed out .
Multi-function contact output status
Bit 0 Multi-function contact output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit 1 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
Bit3 Multi-function PHC output 3 (terminal P3 - C3) 1: ON 0: OFF
Bit4 Multi-function PHC output 4 (terminal P4 - C4) 1: ON 0: OFF
Bits 5to F | Notused
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

Bit 0 CRC error
Bit 1 Invalid data length
Bit 2 Not used

003DH Bit3 Parity error
Bit 4 Overrun error
Bit5 Framing error
Bit 6 Time-out

Bits 7to F | Not used
003EH kVA setting
003FH Control method

Note Communications error details are stored until an fault reset is input (you can also reset while the Unit is operating).

Broadcast Data

The following table shows the broadcast data. You can also write this data.

Register

€rence

Address Contents
Operation signal
Bit 0 Run command 1: Operating 0: Stopped
Bit 1 Reverse operation command 1: Reverse 0: Forward
Bits 2and 3 | Not used
Bit 4 External fault 1: Error (set using H1-01)
0001H Bit5 Fault reset 1: Reset command (set using H1-02)
Bits 6to B | Not used
BitC Multi-function contact input terminal S5 input
BitD Multi-function contact input terminal S6 input
BitE Multi-function contact input terminal S7 input
BitF Multi-function contact input terminal S8 input
0002H Frequency ref-1 3000/100%

Note Bit signals not defined in the broadcast operation signals use local node data signals 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 data in RAM.
The following table shows the ENTER command data. ENTER command data can only be written.
The ENTER command is enabled by writing 0 to register number 0900H or 0910H.

Register No. Contents
0900H Write parameter data to EEPROM
0910H Parameter data is not written to EEPROM, but refreshed in RAM only.

A\

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
execute ENTER commands (0900H) written to EEPROM.
The ENTER command registers are write-only. Consequently, if reading these registers, the register address
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BError Codes

The following table shows MODBUS communications error codes.

Error Code Contents

Function code error

OlH A function code other than 03H, 08H, or 10H has been set by the PLC.

Invalid register number error
02H » The register 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.
* In write 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 is invalid.
Write mode error
» Attempting to write parameters from the PLC during operation.
9 » 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 via ENTER 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 parameters in the Drive.

ESlave Not Responding

In the following cases, the slave will ignore the write function. If the slave address specified in the command
message is 0, all slaves execute the write function, but do not return response messages to the master.

e When a communications error (overrun, framing, parity, or CRC-16) is detected in the command message.
¢ When the slave address in the command message and the slave address in the Drive do not agree.
¢ When the data that configures the message and the data time length exceeds 24 bits.

e When the command message data length is invalid.

Application Precautions

Set a timer in the master to monitor response time from the slaves. Make the setting so that if no response is
sent to the master from the slave within the set time, the same command message is sent again from the mas-
ter.




mSelf-Diagnosis

The Drive has a built-in function for self-diagnosing the operations of serial communications interface cir-
cuits. This function 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.

wok Wb

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.)

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-diagnosis is 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-M6 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 HI-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).

ERelated Parameters

Name Control Methods
Parameter Description Setting | Factory %Tjaﬁr,%e v | Open Open
Number Display Range Setting Operation | VA Vl\j,g \'/—ggr stt)c()r \'/-;ggr
1 2
Timer Function | Used in conjunction with a multi-
ON-Delay Time | function digital input and a multi-
function digital output
b4-01 programmed for the timer 0.0 to 0.0sec No A A A A A
Delay-ON function. This sets the amount of 300.0
Timer time between when the digital
input is closed, and the digital
output is energized.
Timer Function | Used in conjunction with a multi-
OFF-Delay function digital input and a multi-
Time function digital output 0.0 to
b4-02 programmed for the timer 360 0 0.0sec No A A A A A
Delay-OFF function. This sets the amount of ’
Timer time the output stays energized
after the digital input is opened. 6

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.

Timer function input | ON |_| |_| |_| l ON | I_l |_|

Timer function output | ON | ON I

b4-01 b4-02 b4-01 b4-02

Fig 6.58 Timer Function Operation Example




4 Using PID Control

PID control is a method of making the feedback value (detection value) match the set target value. By combin-
ing proportional control (P), integral control (I), 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 alone.

I control Outputs the amount of operation that integrates the deviation. Used for matching feedback
value to the target value. I 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.

Speed Con- |, Inputs speed information from other machinery as the target value, and performs

Tachometer genera-

trol . tor
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. * Thermistor

6-98



HRelated Parameters

Individual Functions

Name Control Methods
) Change 0O O
Parameter g Setting Factory 3 VA pen pen
Description 3 during L
Number i Range Settin: : i oop | Flux | Loop
Display 9 9| Operation | VA V;rg 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 0to4 0 No A A A A A
PID Mode 3: Freq. Ref. + PID output
(D = Feedback)
4: Freq. Ref. + PID output
(D = Feed-Forward)
Proportional ) ) 0.00
b5-02 | Gain Setting Sets the proportional gain of the to 1.00 Yes A A A A A
PID controller. 25.00
PID Gain 3.0
Intregral Time | ge(g 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 I Time disables integral control. 360.0
Intregral Limit | Sets the maximum output possible 0.0
b5-04 Setting from the integrator. Set. asa to 100.0% Yes A A A A A
. percentage (%) of maximum 100.0
PID I Limit frequency. :
Derivative Sets D control derivative time. A |  0.00
bs5-05 | Time setting of 0.00 disables derivative to 0.00sec Yes A A A A A
PID D Time control. 10.00
PID Output Sets the maximum output possible 0.0
b5-06 Limit from the entire PID controllherA Set o 100.0% Yes A A A A A
as a percentage (%) of maximum 100.0
PID Limit frequency. :
PID Offset Sets the amount of offset of the
Adjustment output of the PID controller. Set
as a percentage (%) of maximum 100.0
frequency. e N
b3-07 The offset is summed with the +l(t)(()) 0 0.0% Yes A A A A A
PID Offset PID output. This can be used to '
artificially kick-start a slow
starting PID loop.
PID Primary Sets the amount of time for 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 a slow 10.00
Time starting PID loop.
Note: Normally , change is not
required.
PID Output Determines whether the PID
Level Selection | controller will be direct or
reverse acting.
b5-09 . . Oto1l 0 N A A A A A
Output Level 0: Normal Output (direct acting) © ©
Sel 1: Reverse Output (reverse
acting)




Name Control Methods
a Change [e) o]
Parameter - Setting Factory . VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
Display 9 9 | Operation | VA g'gh Vector | Vector | Vector
1 2
PID Output ) 0.0
bs-10 | Gain Setting Sets the output gain of the PID o 10 No A A A A A
controller.
Output Gain 25.0
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 0to2 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)
iID FI;edbaf:k Sets the PID feedback loss
oss Detection | jetection level as a percentage
- 0,
b5-13 | Level (%) of maximum frequency 0to 100 0% No A A A A A
Fblos Det Lvl | (E1-04).
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
Fb los Det Time
PID S'leep 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
Level selected.
PID Sleep
i Sets the sleep function delay time 00
bs-16 | Delay Time —* P Y to | 00sec | No | A | A| A | A | A
in terms of 0.1 seconds. )
PID Sleep Time 5.5
PID Accel/ Applies an accel/decel time to 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 SFS Time | (C1-xx and S-curve) still affects 25.5
the output of the PID algorithm.
Terminal RP Selects the function of pulse train
Pulse Traln' terminal RP.
H6-01 |Input F unction | . 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 " oo oo
arameter st . | ; in. VA
Number Display Description Multi-Function Analog Unit | v | wity | LooP | Fiux | Loop
Output pG | Vector | Vector | Vector
1 2
PI Feedback
Ul24 Value Feedback signal level when PID | 10V: Maximum Frequency 0.01 1 L A A A
PID control is used. (possible for -10V thru +10V) | %
Feedback

PID Input 2 ;
Input error to the PID regulator | 10V: Maximum Frequency 0.01 A A A A A

1- . .
U1-36 PID Input (PID Setpoint - PID Feedback). | (possible for -10V thru +10V) | %

PID Output | Output of the PID regulator as a
Ul1-37 percentage of maximum
PID Output | frequency (E1-04).

10V: Maximum Frequency 0.01 A
(possible for -10V thru +10V) | %

PID Setpoint ;
U1-38 Setpom; of the PID relg)glator 10V: Maximum Frequency 0(;01 A A A A A
PID Setpoint (PID reference + PID bias). %
Multi-Function Contact Inputs (H1-01 to H1-10)
Control Methods
Settin . Open Open
Valué; Function Vi vm "gsp Flux "ggp
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 Yes | 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
Valueg Function Contents (100%) " VI Lg’.fp Bl ngp
Vi \glg 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




EPID Control Methods
There are four PID control methods. Select the method by setting parameter b5-01.

Set Value Control Method

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 is the 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- | Set H3-05 or H3-09 to C (PID target value). Also, be sure to set H6-01 (pulse train input
minal A2 Input function selection) to 1 (PID feedback value).
. Set MODBUS bit 1 in register address 000FH to 1 to be able to use register number
MODBUS register 0006H 0006H as the 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

Set H3-09 (Multi-function Analog Input Terminal A2 Selection) or H3-05 (Multi-func-

Multi-function analog input 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



Individual Functions .

HPID 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 a range that does not vibrate.

3. Reduce b5-03 (Integral (I) time) to within a range that does not vibrate.
4

. Increase b5-05 (Derivative (D) time) to within a range that does not vibrate.

HPID 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 (I).

Response Before adjustment

/

After adjustment

Time

Set a Rapidly Stabilizing Control Condition

To rapidly stabilize the control even if overshoot occurs, reduce integral time (I), and lengthen derivative time (D).

Response )
/ Before adjustment

N After adjustment

Time

Suppressing Long-cycle Vibration

If vibration occurs with a longer cycle than the integral time (I) set value, the integral operation is too strong.
Lengthen the integral time (I) to suppress the vibration.

Response Before adjustment

After adjustment

Time




Suppressing Short Cycle Vibration

If vibration occurs when the vibration cycle is short, and the cycle is 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

\

After adjustment

Time

HSetting Precautions

In PID 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 acceleration/deceleration 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).



Individual Functions

EPID Control Block

The following diagram shows the PID control block in the Drive.
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Fig 6.60 PID Control Block




BPID Feedback Loss Detection

When performing PID control, be sure to use the PID feedback loss detection function. If PID feedback is lost,
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

---------- b Bnininiebatl Wit |

(b5-13) X
[}

I

I

|

]

|

» Time

I
I
]
I
]
| No FbL
I

- .
detection .
> . FbL detection

Loss detection time Loss detection time
(b5-14) (b5-14)

Fig 6.61 PID Feedback Loss Detection Time Chart

HPID 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 sleep 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 sleep function,
select decelerate to stop or coast to stop as the stopping method.

The PID sleep time chart is shown below.

PID target value

Sleep operation

levelb5-15 ~ \ . ___________/
Sleep operation , | Sleep operation
delay time ! ! 1 delay time

— 510516 @—— —Mb5-16€¢—

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



Individual Functions

€ 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.

ERelated Parameters

Name Control Methods
. Change O O
Parameter " Setting Factory . pen pen
. Description ; durin VA
N | Disly ; | S | | (| | |l
PG| 2
Energy Saving
Control Energy Savings function enable/
) 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 Sc;:s eflergy savings C(;ntro(l1 gain o (1_7 Yes No | No A A A
Energy Save when in vector control mode. 10.0 1
Gain
Energy Saving
Cpntr ol Filter Sets energy saving control filter 0.00 0.50
bg-03 | Time Constant | e constant when in vector to : *zsec Yes No | No A A A
Energy Save control mode. 10.0
F.T
Energy Saving
Coefficient Used to fine-tune the energy 0.0 .
bg-04 | Value savings function when in V/f to *z 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 Voltage Limit savings function when in V/f 0to 100 0% No A A No No No
Control Mode.
Search V Limit
Motor Rated | gefg the motor rated slip in hertz
Slip (Hz). This value is automatically 0.00 2.90Hz
E2-02 duri ional to e No A A A A A
Motor Rated set urlng'rotatlona 20.00 4
Slip Auto-Tuning.
Motor Rated Sets the motor rated power in 0.00
—_— Output kilowatts (kW). This value is ;0 0.40kW No Q Q Q Q Q
Mitr Rated automaticglly set during 650.00 *3
Power Auto-Tuning. 1HP = 0.746kW

* % % %

1. Setto 1.0 in 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. Initial/Default settings vary based on drive capacity. Values shown here are for 200-240V class 0.4kW drives.




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 Output).
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 b§-
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 slip for the base frequency as optimum slip, calculate the optimum slip for motor
efficiency for each frequency. In vector control, be sure to perform autotuning, and set the motor rated slip.

« 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.

HRelated Parameters

Name Control Methods
' Change [e) @)
Parameter o Setiing | Factory - v | Dpen pen
Description 5 during L
Number i Range | Settin : i oop | Flux | Loop
Display 9 9| Operation | VA i | Vector | Vector | Vector
1 2
Motor Rated Sets the motor nameplate full load 0.32
Current current in amperes (A). This value to 1.90 A
E2-01 Motor Rated is automatically set during 6.40 *1 No Q Q Q Q Q
FLA Auto-Tuning. *2
Motor Rated Sets the motor rated slip in hertz
Slip (Hz). This value is automatically 0.00 2.90Hz
E2-02 o . to ’ No A A A A A
Motor Rated set during rotational *1
. ; 20.00
Slip Auto-Tuning.




Individual Functions

Name Control Methods
Parameter Description Setting Factory %Tjiir:]%e VI (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
Display 9 9| Operation | VA V;'g Vector | Vector | Vector
1 2
Motor No-Load | Sets the magnetizing current of
0.00
Current the motor as a percentage of full 120 A
E2-03 load amps (E2-01). This value is 129 . No Al Al A A A
No-Load automatically set during rotational :
Current A . *3
uto-Tuning.
Number of
Sets the number of motor poles.
Motor Poles . . .
E2-04 This value is automatically set 2to48 | 4 poles No No Q No Q Q
Number of . .
during Auto-Tuning.
Poles
Motor Line-to- | Sets the phase-to-phase motor 0.000
Line Resistance i i i i )
E2-05 re51stanc‘e in ohms. This value is to 9.842 Q No A A A A A
Term automatically set by *]
. . 65.000
Resistance Auto-Tuning.
Motor Leakage | Sets the voltage drop due to motor
Inductance leakage inductance as a 0.0 18.2%
E2-06 percentage of motor rated voltage. to 470 No No | No A A A
Leak . . . *]
Ind This value is automatically set 40.0
nductance during Auto-Tuning.
MotorIron-core | Sets the motor iron saturation
Saturation coefficient at 50% of magnetic 0.00
E2-07 | Coefficient 1 flux. This value is automatically to 0.50 No No | No A A A
Saturation set during rotational 0.50
Compl Auto-Tuning.
MotorIron-core | Sets the motor iron saturation
Saturation coefficient at 75% of magnetic 0.00
E2-08 | Coefficient2 | flux. This value is automatically to 0.75 No No | No A A A
Saturation set during rotational 0.75
Comp2 Auto-Tuning.
Motor Iron
Loss for Torque Sets th tor iron loss i " 0
E2-10 | Compensation ets the motor iron loss in watts to 14 W No A A No No No
(W). *]
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.




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 (min_]) 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 is displayed only when V/f control method with PG is selected. Set the number of motor poles (number
of poles) as written on the motor nameplate.

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. Calculate 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-type isolation: [Line-to line resistance (£2) at 75°C of test report] x 0.92 (Q)
¢ B-type isolation: [Line-to line resistance (£2) at 75°C of test report] x 0.92 (Q)
* F-type isolation: [Line-to line resistance (2) 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 loss in Watts.

Motor Mechanical Loss

When using flux vector control, adjust mechanical loss in the following cases. (There is normally no reason to
make this adjustment.) The mechanical loss setting is used to compensate the torque.

¢ There is excessive torque loss from the motor bearings.

 There is excessive torque loss from a fan, pump, etc.



Individual Functions

@ 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.

ERelated Parameters

Name Control Methods
) Change 0O 0O
Parameter . Setting Factory . pen pen
Description " during VE| |
Number i Range Settin 5 : oop | Flux | Loop
Display 9 9| Operation | VA ‘gg‘ Vector | Vector | Vector
1 2
Input volt- 155.0 to
age setting . . 255.0 2300V
Set the Drive input voltage in 1 volt. (240V) -
E1-01 This setting is used as a reference value 4 65“0\/ No Q Q Q Q Q
Input Voltage in protection functions. 3;%)(‘;0 "
(480V)*1
V/l f pattern 0 to E: Select from the 15 preset
selection
E1-03 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 40.0to | 60.0H:
B4 Max 400.0"3 .”‘2 ’ No Q Q Q Q Q
Frequency
Max. voltage 001to 230.0V
) or
B0 Max Voltage 25*51.0 460.0v* ne < < Q < Q
)
?ase Output voltage (V)
requency viax 0.0t0 | 60.0Hz
(E1-05) .
B0 Base (@i 400.0" | =2 Mooy Qe 6
Frequency ; w ; _
Mid. output oS
frequency FHIN B F FMAX 0.0 t
(E1-09) (E1-07)  (E1-08) (E1-04) Uto 3.0Hz
E1-07 i Frequency (Hz) 400.0 - No A A A No No
Frequency A | To set V/f characteristics in a straight
Mid. output line, set the same values fo%’ E1-07 and
frequency E1-09. Ig this case, the setting for E1-08 12.6Vac
voltage will be disregarded. 0.0to or
E1-08 Always ensure that the four frequencies | 55 *! 253 No A A A No No
Mid Voltage | are set in the following manner: *] %2
A E1-04 (FMAX) > E1-06 (FA) > E1-07
FB) = E1-09 (FMIN
Min. output (FB) ( )
frequency 0.0 to
E1-09 | 2 N Qe Q| Al @
Min 400.0 *2
Frequency
Min. output 2 3Vac
frequency 0.0to o
EL-10 | yoltage 25*51.0 4.6Vac No A|A| A | No| No
Min Voltage 12




Name Control Methods
q Change O O
Parameter g Setting Factory X pen pen
Description . during VI
Number i Range | Settin : i oop | Flux | Loop
Display 9 9| Operation | VA o | Vector | Vector | Vector
1 2
Mid. output
frequency 2 0.0 to
El-11 Sl P2 Ne Al Al A A A
Mid 400.0 *3
Frequency B
?/hd' output | e only to fine-adjust V/f for the output
relquenczy range. Normally, this setting is not 0.0to 0.0V
El-12 | Vvollage required. 2550 | No | A|A| A | A | A
Mid Voltage *l
B
Base voltage 0.0 to 0.0V
E1-13 255.0 '*4 No A A Q Q Q
Base Voltage ]
* 1. These are values for a 200-240V Class Drive. Values for a 380-480V Class Drive are double.
* 2. The factory setting will change when the control method is changed. (Open-loop vector control factory settings are given.)
* 3. The contents of parameters E1-11 and E1-12 are ignored when set to 0.00.
* 4. E1-13 is set to the same value as E1-05 by autotuning.
* 5. The setting range is 0 to 66.0 for open-loop vector control 2.




Individual Functions .

mSetting 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

72 Hz

50Hz VT1

50Hz VT2

60 Hz VT1

60 Hz 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 I)

=l I N I I I ES T S

T
i

Custom w/o limit

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-
quency 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”).




.—l

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

® 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

H E1-09 Minimum Output Frequency

Setting Range: 0.0 to 400.0Hz
Factory Default: 0.5Hz

H E1-10 Minimum Output Voltage
Setting Range: 0.0 to 255.0V (200-240V Models)
0.0 to 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

® 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 a custom 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 is true:: E1-09 < E1-07 < E1-06 < El1-11 < E1-04
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Max Voltage E1-05 A f')

Mid Voltage B E1-12

Base Voltage E1-13

Mid Voltage A E1-08

Min Voltage E1-10

E100 E107 E1.06 EriT Ei04%  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:

e Drive faults as a result 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
Parilrgeter 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 v 240.0 240.0 240.0 240.0 | 240.0 | 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% 2.5 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 57.5 40.2 57.5
E1-09 Min Output Frequency Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
E1-10 Mid Output Voltage \% 10.3 10.3 10.3 10.3 9.2 10.3 9.2 10.3
El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
El-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 9 V/f Pattern Default Settings for Drive Capacity 0.4~1.5kW for 240V Class (Continued)

Parﬁlr: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 \% 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 v 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage A v 21.8 27.6 21.8 27.6 17.2 17.2 17.2 17.2
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
E1-10 Mid. Output Voltage \Y% 12.6 14.9 12.6 17.2 10.3 10.3 10.3 10.3
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
El-12 Mid Output Voltage B A% 0 0 0 0 0 0 0 0
El1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.

Table 10 V/f Pattern Default Settings for Drive Capacity 2.2~45kW for 240V Class

Par,a\\lrgeter 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 v 240.0 240.0 240.0 240.0 | 240.0 | 240.0 | 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% 2.5 3.0 3.0 3.0 25.0 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 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5
E1-10 Mid. Output Voltage v 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0
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 v 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 10 V/f Pattern Default Settings for Drive Capacity 2.2~45kW for 240V Class (Continued)

Parla\lrgeter 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 \% 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 v 2.5 2.5 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage A v 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1
E1-09 Min. Output Frequency Hz 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5
E1-10 Mid. Output Voltage v 10.3 12.6 10.3 14.9 8.0 8.0 8.0 8.0
El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
El-12 Mid Output Voltage B A% 0 0 0 0 0 0 0 0
E1-13 Base Voltage A" 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
Parameter . .
No Name Unit Factory Setting
E1-03 V/f Pattern Selection - 0 1 2 3 4 5 6 7 6
I

El-o4 | Max Output Hz 500 | 60.0 | 60.0 | 72.0 | 500 | 50.0 | 60.0 | 60.0
Frequency

E1-05 | Max. Output Voltage % 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0

El.06 | Max. Voltage Hz 500 | 600 | 500 | 60.0 | 50.0 | 500 | 60.0 | 60.0
Frequency

E1o7 | Mid Output \% 25 3.0 30 | 30 | 250 | 250 | 300 | 300
Frequency A

El.og | Mid Output \Y 13.8 13.8 138 | 138 | 402 | 575 | 402 | 575
Voltage A

El-09 | Min Output Hz 13 15 15 15 13 13 15 15
Frequency

El-10 | Mid Output \% 6.9 6.9 6.9 6.9 57 6.9 57 6.9
Voltage

El-11 Mid Output Frequency B Hz

E1-12 Mid Output Voltage B \%

E1-13 Base Voltage A%

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

El-o4 | Max. Output Hz 50.0 50.0 60.0 60.0 90.0 120.0 180.0 60.0
Frequency

E1-05 Max. Output Voltage Vv 240.0 240.0 240.0 240.0 240.0 240.0 240.0 240.0
Base

E1-06 Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
Frequency

g7 | Mid Output \% 25 25 3.0 3.0 3.0 3.0 3.0 3.0
Frequency A

El-og | Mid- Output % 17.2 23.0 17.2 23.0 13.8 13.8 13.8 13.8
Voltage A

El-09 | Min- Output Hz 13 13 15 15 15 15 15 15
Frequency

gr-ip | Mid Output \% 8.0 10.3 8.0 12.6 6.9 6.9 6.9 6.9
Voltage

gi.p | Mid Output Fre- Hz 0 0 0 0 0 0 0 0
quency B

El-12 ghd Output Voltage |y, 0 0 0 0 0 0 0 0

E1-13 Base Voltage A% 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 V/f Pattern *1 Specifications | E1-03 V/f Pattern *1
High
Starting 8
Torque 1
50Hz 0 o | 50Hz
Q
% High
S Starting 9
%D Torque 2
= .
Q 3 High
o . 1 2! .
2 | 60Hz Saturation F 5, Starting A
C?L fes) Torque 1
s 60Hz
g High
O | 50Hz Saturation 2 Starting B
Torque 2
72Hz 3 90Hz C
=
.8
Variable s
4 B
Torque 1 8
50Hz 3 120Hz D
[
Q . (=%
% Variable 5 2
S Torque 2 :%D
o 6
el
< _
g Variable 6
> Torque 1
60Hz 180Hz E
Variable
7
Torque 2 '
015_% 60" 01530 50 180

Fig 6.63 User-Set V/f Pattern

If one of the custom V/f patterns is selected, then parameters E1-04 through E1-13 will determine the V/f pattern.

When a factory Initialization is performed, the setting of E1-03 is unaffected but the settings of E1-04

IMPORTANT through E1-13 are returned to their factory default settings.

HSetting Precautions

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.

* Be sure to set the four frequencies as follows:
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)



€ Torque Control

With flux vector control or open-loop vector control 2, the motor's output torque can be controlled by a torque
reference from an analog input. Set d5-01 to 1 to control torque.

HRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

\i

VI
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

ds5-01

Torque Control
Selection

Torq Control
Sel

Selects speed or torque control.
The torque reference is set via
analog input A2 or A3 when it is
set for "torque reference" (H3-05
or H3-09 = 13). Torque reference
is set as a percentage of motor
rated torque. To use 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

Oto1

ds-02

Torque
Reference
Delay Time

Torq 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.

0to
1000

N
Oms

ds-03

Speed Limit
Selection

Speed Limit Sel

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

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

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

lor2

No

No

No

No

ds-04

Speed Limit

Speed Lmt
Value

Sets the speed limit during torque
control as a percentage of the
maximum output frequency
(E1-04).

This function is enabled when
d5-03 is set to 2. Directions are as
follows.

+: run command direction

-: run command opposite
direction

-120
to
+120

0%
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Name Control Methods
a Change [e) o]
Parameter i Setting Factory ) VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
Display 9 9| Operation |V i | Vector | Vector | Vector
1 2
Speed Limit Sets the speed limit bias as a
Bias percentage of the maximum
d5-05 output frequency (E1-04). Biasis | (100 1 g0, No |No|No| No | A | &
| given to the specified speed limit.
Speed Lmt Bias | ¢ can be used to adjust the margin
for the speed limit.
Speed/Torque | Sets the 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 0
45-06 multi-function input ‘s‘peed/ to Oms No No | No No A A
torque control change 1000
) (H1-xx=71) is set. While in the
Ref Hold Time | speed/torque control switching
timer, the analog inputs hold the
value present when the "speed/
torque control change" is
received.
Terminal A3 Sets the signal level of terminal
Signal Level A3.
H3-04 | gelection 0: 0 to 10Vde Otol 0 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 0to 1F 2 No A A A A A
Terminal A3 selections]
Sel
Terminal A3
Gain Setting Sets the output level when 10V is 00
H3-06 - . to 100.0% Yes A A A A A
Terminal A3 Input. 1000.0
Gain
Terminal A3 1000
Bias Setting e
H3-07 ' Sets- thp frequency reference when to 0.0% Yes A A A A A
Terminal A3 0V is input. +100.0
Bias
Terminal A2 Selects the signal 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: 4 to 20mA (switch S1-2 must
Term A2 Signal | 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
- Selection A2.
H3-09 Same choices as Terminal A3 Oto IF 0 No A A A A A
Terminal A2

Sel

Function Selection (H3-05).




Name Control Methods
a Change [e) o]
Parameter - Setting Factory . VE pen pen
Description } during L Fi L
Number i Range Settin : i 00p ux 00p
Display 9 9 | Operation | VA g'éh 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
Terminal A2 1000.0
Gain
Terminal A2 .
Bias Setting Sets the output level when 0V is -100.0
H3-11 - input. to 0.0% Yes A A A A A
Terminal 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
Valueg Function Vi v\féﬂ Lgip Flux ngp
Vector | Vector | Vector
PG
1 2
71 Speed/torque control change (ON: Torque control) No | No No | Yes | Yes
78 Polarity reverse command for external torque reference No | No No | Yes | Yes
Multi-function Contact Output Functions (H2-01 to H2-05)
Control Methods
Settin: . Open Open
Valueg Function u | s | Eoe || e
VI;IG 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
Settin: . Open Open
Valueg Function i vm "g"p Flux ngp
PG Vector | Vector | Vector
1 2
0 Add to terminal Al 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
- Output Signal Level Durin Min. Open Open
Nombor Displa DEEE BN Mum?Funcgon Analog Outr?ut it | v e Loop | Fux | Loop
piay PG Vector | Vector | Vector
1 2
Torque refer-
Monitor in internal torque
ence 10 V: Motor rated t
U1-09 reference value for vector OO il Oovor ra ?gl orque 0.1% | No | No A A A
Torque Refer- | control. (Oto possible)
ence
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Hinputting Torque References and Torque Reference Directions

The torque 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.

e I?Aegfgggce el Reference Location Sl\jl(;ﬁt(l)%n Remarks
Set H3-04 to 0 for a 0 to 10-V torque ref-
H3-04=1 grenee.
Between A3 and AC H3-05 = 13 To switch the torque reference between
positive and negative torque, set a multi-
function analog input to 78.
Voltage input (0 to =10 V) Set H3-08 to 0 for a 0 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 a multi-
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 a multi-
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 (AI-14B) F2-01=0 The input can be used for torque compen-
Between TC2 and TC4 | H3-08 = 1 . .
(0to£10V) H3-00 = 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 I

If the analog signal input level is 0 to 10V or 4 to 20mA, a forward torque reference will not be applied. To
apply reverse torque, 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 l
from analog input ]

Torque reference Torque primary delay
from analog input filter d5-02
+
. 1 L
Speed limit from analog Priority O—»| Torque limit Internal torque
input from terminal A1 % circuit + A q reference
+
\O—Ib—> SpeedAcSo'gtroller *  Refer to torque limit setting
_ A ( ) via constants and analog input
’ Speed limit ?
d5-04 2
d5-03

Speed limit bias
d5-05

Y
Speed limiter

>
I
L

’ Speed feedback

Fig 6.64 Torque Control Block Diagram




ESpeed 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 ways to 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 0 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 Al to determine the speed limit.
Between A2 and AC | H3-08 = 1 Set ﬁ3-03 to 0 if the spe.ed limit input on
H3-00 = 1 A2 is always to 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
b1-01=0 on Al to determine the speed limit
Current input (4 to 20mA) Between A2 and AC | H3-08 i 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 (AI-4B) b1-01=3 between TC2 and TC4 will be added the
(0 to£10 V) Between TCLand TC4 | ) ) _ ) input between TC1 and TC4 to determine
the speed limit.

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.

\
‘P'A The direction in which speed is controlled is determined by the sign of the speed limit signal and the direction
®

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. This figure does not take the priority circuit into account.
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Positive torque

Speed limit bias

d5-05
& A\
- -
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
are in the same directions, and rewinding operation, in which the speed and motor torque are in opposite direc-
tions.

Winding Operation

In a winding 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 proportional 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 a rewinding 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
is rotating in reverse, a negative compensation value is output. If the speed is 0 or is below the speed limit, a 0
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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Torque

sLiM |0 Speed

(d5-05)

Torque
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A N(%): (W(‘O)) of these
d5-05(%)

BTorque 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 as follows:

¢ 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.

mSetting 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.

If 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 torque 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
(a setting of 71) can be set for a multi-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
Frequency reference selection
Al b1-01 ! ! (terminals A1, A2)
C5-03 1 1 Speed limit (terminals A1, A2)
A3 H3-05 0 13 Torque reference/torque limit




A timing chart for switching between speed and torque control is shown in the following figure.

CLOSED CLOSED

OPEN OPEN

Speed/torque change signal
(terminal S8 input)

| |

\ \

I

i ]

Run command ~ Stop ! !

| |

\ \

\

| |
[ [ \

Control mode Speed >< Torque >< Speed >< Torque >< Speed (decel to stop)
| | | |

Run

I
Speed limit Speed limit !
Speed Speed }
reference reference I
Terminal A1 input | ! | }
Torque limit ! I T Jimit ‘ !
Terminal A3 input onwemt orque imi ! }
Torque Torque |
reference reference !
| | | |

@ ! @ ! @ ! @ ! ®

Fig 6.66 Speed/Torque Control Switching Time Chart.

€ Speed Control (ASR) Structure

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 limits

C5-0, C5-03

+ + Torque reference

Frequency » O N Primary >
reference P filter J
_ : J‘+
[ C5-06

limit

Detected speed L7-01 to L7-04

. C5-02, C5-04 C5-08
Estimated speed

Speed Control Block Diagram for Vector Control

+ Output frequency
Frequency - Oy
reference
+
Limit
— * +
Detected speed———»-()—| Change| | P )
rate
P +
limiter ? J
|
C5-01
c5-03 C5-05

C5-02, C5-04

Speed Control Block Diagram for V/f Control with a PG

Fig 6.67 Speed Control Block Diagrams



HRelated Parameters

Individual Functions

Name Control Methods
! Change O 0O
Parameter g Setting | Factory : VK Bl ol
. Description ; during ’ Looy Flux | Log
Number Display Range | Seting Operation | VI | with Vectgr Vector Vectgr
PG 1 5
ASR
Proportional ) ) 0.00 to
Cs.01 | Gain 1 Sets the proportional gain of the speed 300.00 20.00 Yes No | A No A A
control loop (ASR) . *]
ASR P Gain 2
1
ASR Integral
Time 1 : : 0.000 | 0.500
C5-02 lSets tl: 1§tegral time of the speed control to wec Yes No | A No A A
ASR I Time | 100p (ASR) 10.000 ]
1
ASR
Proportional 0.00
Cs-03 | Gain2 o 120001 v INo| A | No | A | A
- 300.00 *1
ASR P Gain | g 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
ASR I Time 10.000 -
2
ASR Limit | Sets the 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
ASR Limit | maximum output frequency (E1-04). 20.0
ASR Primary
Delay Time | gets the filter time constant for the time 0.000 0,004
C5-06 | Constant from the speed loop to the torque command to '*1 No No [ No | No A A
ASR Delay output. 0.500
Time
ASR Gain
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 Gain | 2 400.0
SW Freq
ASR Integral | gets the ASR integral upper limit and rated
Cs-08 | Limit load as a percentage of maximum output 0to400| 400 No No | No | No A A
ASR I 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
Value AIE e VI vm lezp | 1AL || g
Vector | Vector | Vector

PG 1 >

Speed control disable setting for V/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
Enables switching between PI 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 gain in C5-01 No No No | Yes | Yes
ON: Use proportional gain in C5-03

ESpeed 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.

At zero-speed, increase C5-01
(ASR P Gain 1) until there is no oscillation.

A 4

At zero-speed, decrease C5-02
(ASR | Time 1) until there is no oscillation.

A 4
Does oscillation develop when the motor
operates at the maximum normal operating ———YES—p Decrease C5-01 (ASR P Gain 1).
speed?

I

NO

v v

Adjustment completed. Increase C5-02 (ASR | Time 1).
(When there is higher-level position control,
adjust the position loop gain so that |
overshooting/undershooting doesn’t occur.)




Individual Functions

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 Name Setting Explanation

H4-01 Multi-function analog output 1 terminal FM monitor selection 2 . .
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 multi-func-
H4-05 Multi-function analog output 2 terminal AM output gain 1.00 | tion analog output 2 to be used
to monitor the motor speed.

H4-06 Multi-function analog output 2 terminal AM bias selection 0.00
H4-07 Multi-function analog output 1 terminal signal level selection 1 Settings that allow a 0 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 is the 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 responsiveness is increased 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 I 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 there is no
oscillation. Decrease C5-02 (ASR integral 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. This input 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 gain (P 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

B Gain Adjustment for Speed Control during V/f Control with PG

When using V/f control with PG, set the proportional gain (P) and the integral time (I) 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




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 a level where there is 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 proportional gain 1) to a level
where there is no oscillation. Decrease C5-02 (ASR integral time 1) to a level where there is 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 acceleration and deceleration. 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 a function that allows the user to set the amount of motor slip.

When a single load is operated with two motors (such as in a crane conveyor), a high-resistance motor is nor-
mally used. This is to 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.

HRelated Parameters

Name Control Methods
) Change 0O O
Parameter o Setting Factory . pen pen
Description 5 during VA
Number i Range Settin : i oop | Flux | Loop
Display E 9 | Operation | VA gr(t;h Vector | Vector | Vector
1 2
Droop Control | Sets the speed decrease as a
Level percentage of motor base speed
(E1-06) when the motor is at 0.0
b7-01 . to 0.0 Yes No | No No A A
) 100% load torque. Setting of 0.0 100.0
Droop Quantity | disables droop control. ’
Droop Control
Delay Time Determines the droop control 0.03
b7-02 delay time in response to a load to 0.05sec No A A A A A
Droop Delay change. 2.00
Time
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ESetting Precautions
¢ Droop control is disabled if b7-01 is set to 0.0.

» Set b7-01 to the amount of slip as the percentage of slip 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.

mSetting 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
—
5 100%
Speed
0 Speed reference
Fig 6.73 Droop Control Gain
@ Zero-servo Function
6
The zero-servo function holds the motor when the motor is stopped in what is call a zero-servo status. This I

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.




HRelated Parameters

Name Control Methods
’ Change
Parameter s Setting Factory . Open Open
Number Displa Description Range Setting Odunnﬁg n | v v\v/rt/:\ Loop Flux Loop
EY peratiol Vector | Vector | Vector
PG 1 5
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
DClnj Start Injection braking starts at E1-09. 10.0
Freq Note: Zero Speed restrictions are
active in 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
Zer'o Servo multi-function input "zero servo
Gain command" is set.
Zero Servo
Cqmpletlon Sets number of pulses used for the 0
p9-02 | Width multi-function output of "zero to 10 No No | No No A No
Zero Servo servo completion". 16383
Count




Multi-function Contact Input Functions (H1-01 to H1-10)

Individual Functions

Control Methods
Settin . Open Open
Valueg AEL i vm ngp LS ngp
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
Settin . Open Open
Valueg AEL i vm ngp LS ngp
PG Vector | Vector | Vector
1 2
Zero-servo end
33 ON: Current position is within zero-servo start position + the zero-servo end width. No No No Yes No

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
b Output Signal Level During " oo oo
arameter qt . . in.
Number Disola Description Multi-Function Unit | v vm Loop | Flux | Loop
pay Analog Output pg | Vector | Vector | Vector
1 2
Zero-servo
movement Shows the number of PG pulses
Ul-35 |pulses 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 allowable 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.

@ Setting Digital Operator Functions

You can set Digital Operator-related parameters such as selecting the Digital Operator display, multi-function

selections, and copy functions.

ERelated Parameters

Name Control Methods
Parameter Description Setting | Factory %Z?].T%e VI (L)pen o (L)Pen
Number i Range Settin : n 0op ux 00p
Display 9 9 | Operation | VA \gg] Vector | Vector | Vector
1 2
User Monitor Selects which monitor will be
Selection After | displayed upon power-up.
Power-Up 1: Frequency Reference (U1-01)
0l-02 2: Output Frequency (U1-02) ltod ! 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)
2 to 39: RPM (Enter the number
of motor poles).
40 to 39999: User display. 0
01-03 Set the number desired at to 0 No A A A A A
maximum output frequency. 39999
Display Scaling | 4 digit number
Number of digits from the right of
the decimal point.
Example 1: 01-03 = 12000, will
result in frequency reference from
0.0 to 200.0 (200.0 = Fmax).
Example 2: 01-03 = 21234, will
result in frequency reference from
0.00 to 12.34 (12.34 = Fmax).
Setting unit for
frequency Sets the setting units related to
parameters V/F pattern frequency related
0l1-04 | related to V/F parameters (E1-04, -06, -09, -11) | Oto 1 0 No No | No No A A
characteristics | 0: Hertz
1: RPM
Display Units

Digital Operator Functions .




Name Control Methods
a Change Open Open
Parameter - Setting Factory . VE pe pel
e | Dy Postpion. | o | S | oo | [ | 2 | 2| 2
1 2
Local/Remote | petermines if the Digital
Key F@ctlon Operator Local/Remote key is
02-01 | Selection functional. Oto 1 No | A|A| A | A | A
Local/Remote 0: Disabled
Key 1: Enabled
STOP Key Determines if the STOP key on
Function the Digital Operator will stop the
Selection Drive when Drive is operating
02-02 from external terminals or serial Oto1 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
02-03 initia?ization. A1-03 now allows 0t02 0 No A A A A A
selecting <1110> for user
User Defaults initialization and returns 02-03 to
Zero.
2: Clear All - Clears the currently
saved user initialization. A1-03
no longer allows selecting <1110>
and returns 02-03 to zero.
Frequency Determines if the Data/Enter key
Reference must be used to input a frequency
Setting Method | reference from the Digital
Selection Operator.
0: Disabled - Data/Enter key must
be pressed to enter a frequency
02-05 reference. Oto1 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
0207 | Setting Sets the 1n1t1al.va1u.e of the to 0 hr No A A A A A
elapsed operation timer U1-13.
Elapsed Time 65535
Set
Cumulative
Cooling Fan
Operation Time Sets the initial value of the 0
02-10 | Setting heatsink fan operation time to 0 hr No A A A A A
monitor U1-40. 65535
Fan ON Time
Set




Digital Operator Functions .

EChanging 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.

e Ul1-01 (Frequency Reference)

¢ U1-02 (Output Frequency)

U1-05 (Motor Speed)

U1-20 (Output Frequency after Soft Start)

d1-01 to d1-17 (Frequency references)

mSwitching Monitors when the Power Supply Is ON

Using parameter 01-02, select the monitor item (U1-O0O [status monitor]) to be displayed on the Digital
Operator when the power supply is turned ON. For monitors that can be displayed, refer to U1-00 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 items to be displayed in 01-01, and then set 01-02 to 4.

mDisabling the STOP Key

If b1-02 (Operation Method Selection) is set 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.

mDisabling the LOCAL/REMOTE Key

Set 02-01 to 0 to disable the LOCAL/REMOTE Key on the Digital Operator. You cannot switch Drive refer- 6
ence inputs set using reference inputs from the Digital Operator, b1-01 (Reference Selection), or b1-02 (Oper-
ation Method Selection).
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HInitializing 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 values in memory. To
clear the user-set initial values in memory, set 02-03 to 2.

mSetting 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 80ms for 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 units in parameter 02-07. Set 02-07 to 0 to clear U1-13
(drive Operating Time).

mClearing Drive Cooling Fan Operation Time

Set the fan operation time initial value in time units in parameter 02-10. Set 02-10 to 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 (non-volatile
memory).

¢ Store Drive parameter set values in 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)

HRelated Parameters

Name Control Methods

) Change Open Open
Sefing | Facory |y ying Vi | R | Log
Range Setting P P

Operation | VA | with | o | Vector | Vetor
PG 1 2

Parameter

Number T Description

Copy Function | This parameter controls the
Selection copying of parameters to and
from the Digital Operator.

0: COPY SELECT (no function)

1: INV --> OP READ - All
parameters are copied from the
Drive to the Digital Operator.

2: OP --> INV WRITE - All
parameters are copied from the
Digital Operator to the Drive.

Copy Function | 3: OP<->INV VERIFY -

Sel Parameter settings in 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 | Enables and disables the Digital
Selection Operator copy functions.

03-02 0: Disabled - No Digital Operator | 0to 1 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

2T Digital Operator Display Explanation

“ADV-
**Main Menu **

Programming Press the Menu Key, and select advanced programming mode.

-ADV-
Initialization
2 | [T '_' 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 _...Copy Funtion Sel __ Press the DATA/ENTER Key, and select the parameter setting display.

COPY SELECT

-ADV-
Copy Funtion Sel
5 03.01 =n o Change the set value to 1 using the Increment Key.

INV—=0P READ

-ADV-
READ

Set the changed data using the DATA/ENTER Key. The READ function will start.
INV—-OP READING

-ADV-
READ
7 READ COMPLETE If the READ function ends normally, End is displayed on the Digital Operator.

-ADV-

8 __..Copy Funtion Sel __ The display returns to 03-01 when a key is pressed.

03 - [0f}=0 o
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 DATA ERROR

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.

EWriting 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
S,ﬁip Digital Operator Display Explanation 6
“ADV- I
** Main Menu **
1 . Press the MENU Key, and select advanced programming mode.
Programming
“ADV-
Initializati . .
2 &lm %a(—)—l;o% ——————— Press the DATA/ENTER Key, and select the parameter monitor display.
Select Language
-ADV-
3| L COPY Function Display 03-01 (Copy Function Selection) using the Increment Key and Decrement
[X}- 01=0 Key.
Copy Funtion Sel
-ADV-
Copy Funtion Sel
4 03-01= ﬂ “0* Press the DATA/ENTER Key, and select the parameter setting display.
COPY SELECT




Table 6.2 COPY Function Procedure

Step

No Digital Operator Display Explanation
-ADV-
Copy Funtiop__SeI
5 03-01=PB 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 | |.PRYTHIRDNSE The display returns to 03-01 when a key is pressed.
03 - [WfF0 o play y is p
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
CONTROL UNMATCH stored in the Digital Operator are different.

SUM CHECK ERROR

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
and the sum value of the Digital Operator parameter area shows they are different.
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EComparing 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

Step

No Digital Operator Display Explanation

“ADV-
** Main Menu **

1 p . Press the MENU Key. and select advanced programming mode.
rogramming

-ADV-

2 oo nitialization 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

-01=0 Key.
Copy Funtion Sel

-ADV-
Copy Funtion Sel

4 03-01= m 0 Press the 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-

VERIFY Set the changed data using the DATA/ENTER Key. The VERIFY function will I

6 DATA VERIFYING start.

-ADV-
VERIFY . Lo ..

7 If the VERIFY function ends normally, End is displayed on the Digital Operator.

VERIFY COMPLETE

-ADV-

8 _...Copy Funtion Sel __ The display returns to 03-01 when a key is pressed.

COPY SELECT




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 Verity error (Settings in the Digital Operator and the Drive do not match).

HApplication 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 ch Control Methods
Parameter L Settin Factol ange Open Open
Number Display Description Rangg Setting Od“"”Q VI v\v/rt/L Loop | Flux | Loop
peration PG Ve?tor Vector Vegtor
Access Level Selects which parameters are
Selection accessible via the Digital
Operator.
Al1-01 0: Operation Only 0to2 2 Yes A A A A A
Access Level 1: User Level (only available if
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 0 (Monitor only).

HRelated Parameters

Name Control Methods
Cha_nge o T T
during Loop | Flux | Loop

Operation [t Vector | Vector | Vector
PG 1 5

Parameter

Setting Factory

Descnptlon Range Setting

Access Level Selects which parameters are

Selection accessible via the Digital

Operator.

Al1-01 0: Operation Only 0to2 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
does NOT match the value set into
A1-05, parameters A1-01 thru A1l-
03 and A2-01 thru A2-32 cannot 0
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.

Al1-04

Password

Password 2 When the value set into A1-04
does NOT match the value set into 6
A1-05, parameters A1-01 thru A1l-
03 and A2-01 thru A2-32 cannot 0 I
A1-05 |gelect 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

HSetting Precautions

Parameter A1-05 cannot be displayed using normal key operations. To display A1-05, hold down the RESET
Key and press the 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.




HRelated Parameters

Control Methods
) Change 0O O
Parameter ;g Setting Factory . VA pen pen
Number Name Description Range Setting during v | with | Loop | Flux | Loop
Operation pg | Vector | Vector | Vector
1 2
User setting Used to set the parameter
parameters numbers that can be set/read.
Maximum 32. b1-01
A/i—ZO; ;0 iffectlv]i: wh;:n At}IeOI;ar.ameter t ) No A A A A A
- User Param 1 ccess Level (A1-01) is set to 03-02
032 User Program (1). Parameters set
in parameters A2-01 to A2-32 can
be set/read in programming mode.
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Options

This section explains the Drive option functions.

€ Performing Speed Control with PG

This section explains functions with V/f control with PG.

ERelated Parameters

Name Control Methods
) Change Open Open
Parameter . Setting | Factory " V/f p p
e | Diply Descrption | Fang? | Saug | ot i | |5 | s | fsop
1 2
PG parameter | Sets the number of pulses per rev- 0
F1-01 olution (PPM) of the encoder to 600 No No Q No Q No
PG Pulses/Rev (pulse generator). 60000
Operation selec- | Sets stopping method when a PG
tion at PG open | open circuit fault (PGO) occurs.
circuit (PGO) See parameter F1-14.
0: Ramp to stop - Decelerate to
stop using the active
F1-02 deceleration time. 0to3 1 No [No| A | No | A | No
1: Coast to stop
PG Fdbk Loss 2: Fast - Stop - Decelerate to stop
Sel using the deceleration time in
C1-09.
3: Alarm Only - Drive continues
operation.
Operation selec- | Sets the stopping method when an
tion at over- overspeed (OS) fault occurs. See
speed (OS) F1-08 and F1-09.
0: Ramp to stop - Decelerate to
stop using the active
F1-03 deceleration time. 0to3 1 No [No| A | No | A | A
1: Coast to stop
PG Overspeed 2: Fast - Stop - Decelerate to stop
Sel using the deceleration time in
C1-09.
3: Alarm Only - Drive continues
operation.
Operation Sets the stopping method when a
Selection at speed deviation (DEV) fault
Deviation occurs.
0: Ramp to stop (Deceleration
stop using Deceleration Time
1, C1-02.)
F1-04 1: Coast to stop 0to3 3 No No A No A A
PG Deviation 2: Fast stop (Emergency stop
Sel using the deceleration time in
C1-09.)
3: Continue operation (DEV is
displayed and operation
continued.)




Name

Control Methods

: Change O [®)
Parameter ‘ot Setting | Factory " VIf = el
. Description . durin
Number | Display P Range | Sefing | operziion| VI | with Voctor | vector | Veator
= 1 2
PG Rotation 0: Fwd=C.C.W. - Phase A leads
Selection with forward run command.
(Phase B leads with reverse run
command.)
F1-05 ) 1: Fwd=C.W. - Phase B leads Oorl 0 No No A No A No
PG Rotation Sel with forward run command.
(Phase A leads with reverse
run command.)
PG Division Sets the division 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.
Division ratio = [(1 + n) /m]
(m=0to 1, m=1 to 32)
F1-06 The first digit of the value of lo 132 ! No No A 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:
1/32<F1-06<1
Integral Func- Sets integral control during
tion during acceleration/deceleration to either
Accel/Decel enabled or disabled.
F1-07 Selection 0: Dlsat?led - The mtegral. Oorl 0 No No A No No No
function is not used while
PG Ramp PI/I accelerating or decelerating.
Sel 1: Enabled - The integral function
is used at all times.
Overspeed
Detection Level
F1-08 Configures the overspeed fault 1 150 | 115% | No |No| A | No | A | A
PG Overspd (OS) detection.
Level OS fault will occur, if the motor
speed feedback is greater than the
Overspeed F1-08 setting for a time longer
D'etectlon Delay |than F1-09. F1-08 is set as a 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
Excc?ss.lve Speed Configures the speed deviation
Dev1at.10n | fault (DEV) detection.
F1-10 |DetectionLevel | ypy rayie will occur if the speed | 0t050 | 10% No |[No|[ A | No | A | A
PG Deviate deviation is greater than the F1-10
Level setting for a time longer than
- F1-11. F1-10 is set as a
EXC?SS}Ve Speed | percentage of the maximum
Dev1at.10n output frequency (E1-04). Speed 0.0
D.etectlon Delay | deviation is the difference between )
FI-IL - Time actual motor speed and the fre- 1:)00 0.5sec No No A No A A
PG Deviate quency reference ’
Ti command. See F1-04.
ime
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Name Control Methods
q Change O [®)
Parameter ‘ot Setting | Factory " V/f = g2
) Description : during ; Loo| Flux | Loo
Number Display R Operation| V/f | with Vectgr Vector Vectgr
PG
1 2
Number of PG
Gear Teeth 1 .
F1-12 car 1ee 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 | gjther of these parameters is set to 1000
Gear Teeth 2 0. This function is not available in
F1-13 1 cctor control 0 No No A No No No
PG # Gear uxy :
Teeth2
P G Open-cir- Configures the PG open (PGO)
cuit Detection | fjnction. 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).

BUsing 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) pulse input, 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.

ESetting 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
] >
/%Ise output

A-phase driven when set value = 0 B-phase driven when set value = 1
A-phase —] [ | — L A-phase I [ I | | I
B-phase I | I L | B-phase — L I I

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-
quently, when motor rotation is forward, PG is normally A-phase driven when a load is applied, and B-phase
driven when a load 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_l.) = 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)

mMatching Motor Speed During Acceleration and Deceleration to Frequency Reference

You can select whether to enable or disable integral operation during acceleration and deceleration when using
flux vector control.

To match the motor speed as closely as possible to the frequency reference even during acceleration 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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ESetting PG Pulse Monitor Output Dividing Ratio

This function is enabled 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.
The dividing ratio is calculated as follows:

Dividing ratio = (1 + n)/m (Setting range) n: 0 or 1, m: 1 to 32
F1-06= 0O 0O

n m

The dividing ratio can be set within the following range: 1/32 < F1-06 < 1. For example, if the dividing 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) is too 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)

€ Using Digital Output Cards

There are two types of Drive digital output cards:

Photocoupler
:}:: K:_ D5 CH1 Photocoupler
Inverter CH2
vo4 v control CH3
- oot onl [ ow
Inverter o CH4
contr?)I x % NCJ\CNOO__é cH1
ane!
panel 3CN []:[]SCN D s CH5
° CH6
% ? NCL\NoO——g } CcH2 COM (0 V common)
> ° } CH7
Relay contact }CHS Relay contact
DO-02C Digital Output Card
DO-08 Digital Output Card
Fig 6.76 Digital Output Cards
HRelated Parameters
Name Control Methods
. Change O O
Parameter " Setting Factory ] pen pen
Description : during W Flux | L
Number i Range Settin : i O0p . o
Display 2 9| Operation | V/ V;g' Vector | Vector | Vector
1 2
DO-02/D0O-08 | Sets the digital output function
Channel 1 Out- |number for channel 1. See the H2
F5-01 put Selection paramﬁter group for possible 01037 0 No A A A A A
selections.
DO Ch1 Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-02/D0O-08 | Sets the digital output function
Channel 2 Out- |number for channel 2. See the H2
F5-02 put Selection paramﬁter group for possible 01037 1 No A A A A A
selections.
DO Ch2 Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel |Sets the digital output function
3 Output Selec- |number for channel 3. See the H2
F5-03 tion paramﬁter group for possible 01037 ) No A A A A A
selections.
DO Ch3 Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel |Sets the digital output function
4 Output Selec- |number for channel 4. See the H2
F5-04 tion parameter group for possible 01037 4 No A A A A A
selections.
DO Ch4 Select |Enabled when digital output card
DO-02 or DO-08 is used.
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Name Control Methods
Parameter Description Setting Factory %Tjiir:]%e VI (Epen o CL>pen
Number i Range Settin : i 00p ux 00p
Display 9 9 | Operation | VA V;'g] Vector | Vector | Vector
1 2
DO-08 Channel |Sets the digital output function
5 Output Selec- |number for channel 5. See the H2
F5-05 tion parameter group for possible 01037 6 No A A A A A
selections.
DO Ch5 Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel |Sets the digital output function
6 Output Selec- |number for channel 6. See the H2
F5-06 tion parameter group for possible 01037 37 No A A A A A
selections.
DO Ch6 Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Channel |Sets the digital output function
7 Output Selec- |number for channel 7. See the 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 | DO-02 or DO-08 is used.
DO-08 Channel |Sets the digital output function
8 Output Selec- |number for channel 8. See the H2
F5-08 tion parameter group for possible 0t037 F No A A A A A
selections.
DO ChS Select |Enabled when digital output card
DO-02 or DO-08 is used.
DO-08 Output Sets the 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‘OS Selec- 2: 8-channel Selected - Output
tion according to F5-01 to F5-08
settings.

ESetting 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.

mSetting 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 Setto 0

Set Value L] Output Details
Number

TD5-TD11 Overcurrent (SC, OC, GF)

TD6-TD11 Overvoltage (OV)

TD7-TD11 Drive overload (OL2)

0: 8 separate TD8-TD11 Fuse blown (PUF)

outputs TD9-TD11 | Overspeed (OS)

TD10-TD11 | Drive overheated (OH1) or motor overload (OL1)

TDI1-TD2 Zero speed detected

TD3-TD4 Speed agreement

F5-09 Set to 1

Set Value Ui Output Details
Number

TD5-TD11 bit 0

TD6-TD11 bit 1 Encoded output
TDI-TD11 bit 2 (Refer to table below)

1: Binary code | TD8-TD11  |bit3

output TD9-TD11 Zero speed detected

TD10-TD11 | Speed agreement

TD1-TD2 Operating

TD3-TD4 Minor fault

The following table shows the code outputs.

Bitség(,jZd 1, Output Details Bitsag(,j20, 1 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)
ot |Pmme ket €89 o

F5-09 Set to 2
Output depends on the settings in F5-01 to F5-08.
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€ Using an Analog Reference Card
When using a AI-14B or A1-14U Analog 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 a sign bit). The func-
tion of each channel is determined by the setting of F2-01.

AI-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 AI-14U.

ERelated Parameters

Name Control Methods
) Change [®) o]
Parameter - Setting Factory . VA pen pen
Description 5 during L
Number i Range Settin : i oop | Flux | Loop
Display 9 9| Operation | VA | with Vector | Vector | Vector
PG
1 2
AlI-14 Input Sets the function for channel 1 to 3
Selection of the AI-14B analog input

reference option board.

0: 3-channel individual (Channel
1: terminal A1, Channel 2: termi-
nal A2, Channel 3: terminal A3)
F2-01 1: 3-channel addition (Summed Otol 0 No A A A A A
AL-14 Input Sel values of channels 1 to 3 is the fre-
quency reference)

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

ESetting Precautions

Always set b1-01 (Reference selection) to 1 (control circuit terminal) when using the AI-14B for three chan-
nels of independent inputs. When this is 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.




HRelated Parameters

Parameter
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Operation

Control Methods

VI

VK
with
PG

Open
Loop
Vector
1

Flux
Vector

Open
Loop
Vector

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.

BCD 1% unit

: BCD 0.1% unit

: BCD 0.01% unit

BCD 1Hz unit

: BCD 0.1Hz unit

: BCD 0.01Hz unit

: 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
units will 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)
2 to 39: 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 to 12.34 (12.34 = Fmax).

0to
39999
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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 MNO ™ F307=7 | F301=7 | F3-01=0f05 | F3-01=0105 F301=6
S1:12bit | S1: 16 bit S1: 12 bit S1: 16 bit S1: 16 bit
1 Bit 1 (29 Bit1(2% |1 1 2
] | BDC digit 1
: 1 : 1
2 Bitl2) | Bit1(2) | 2| gpcdigit1 | 2| BDCdigitl | 4]  (2109)
3 Bit 1 (22) Bit1 (2 |4| ©©9 4 Qw9 g
4 Bit 1 (23) Bit1(2% |8 8 1
5 Bit 1 2% Bit1 (24 |1 1 2| BDC digit 2
TC1 | |
. 5 . 5 (0t09)
6 Bit1(2) | Bitl1(2) | 2| gpcdigit2 | 2| BDCdigit2 | |
7 Bit12% | Bit129 |4| Q9 |4 Qw9 g
8 Bit 1 (27) Bit1(2") |8 8 1
9 Bit 1 (2% Bit1 (2% |1 1 2| BDC digit 3
10 it1(2° 1 |2 | 4| (0109
Bit 1 (2°) Bit 1 (2°) BDC digit3 | © | BDCdigit3 | * |
1 Bit1 219 | Bit1210) |4| ©©9 4| Qw9 g
2 Bit 1 2'1) Bit1(2') |38 8 1
3 - Bit1(2?) - 1 2| BDC digit 4
. 5 1 (0t09)
4 - Bit 1 (2") - 2| BDC digit4 | 4
TC2 5 . Bit 1 (2'%) i 4 (0t09) g
6 - Bit 1 (2") - 8 I'| BDC digit 5
7 Sign signal (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 bits are 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

. . 8-bit Binary with Sign 2-digit BCD with Sign
Terminal Pin No. F3-(;)1, — 9 23_01 0105 g

1 Bit 1 (2°) 1
2 Bit 1 (2') 2 BDC digit 1
3 Bit 1 (22) 4 (0109)
4 Bit 1 (2%) 8
5 Bit 1 (2% 1

Te 6 Bit 1 (2°) 2 BDC digit 2
7 Bit 1 (26) 4 0t015)
8 Bit 1 (27) 8
9 Sign signal
10 SET (read) signal
11 Reference common signal (0 V)

HApplication Precautions
The DI-08 will not function if F3-01 is set to 6

ESelecting 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 SvsS/i;ch Reference Input Mode Referi{r;c:gietting O:J_Lfl '(\)Aon(i)t;)_rognzit1
12 bits | 3-digit BCD with sign, 1% -110to 110%
0 16 bits | 4-digit BCD with sign, 1% -110 to 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
Oorl . 16 bits | 4-digit BCD with sign, 1Hz -400 to 400Hz 0.01Hz 0.01%
12 bits | 3-digit BCD with sign, 0.1Hz -159.9 to 159.9Hz
! 16 bits | 4-digit BCD with sign, 0.1Hz -400.0 to 400.0Hz
12 bits | 3-digit BCD with sign, 0.01Hz -15.99 to 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
7 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 1 rpm
21039 ) 16 bits | 4-digit BCD with sign, 1 rpm -15999 to 15999 rpm 1 rpm
~dioi 1 1 0, - -
wiw | | 120 cSiigiltg ;Zguc'ngD;;l(t)}lls(g;l 0o 4095 10 4095 5th digit of 01-03 set-
39999 . | 4-digit BCD with sign, 100%/(1- to 4- | -10999 to 10999 ting:
= | 16DIS | it setting of 01-03) (when 01-03 = 9999) | X~ 0> unit:1
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
to 3

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 13);—210Monit§;’_lblgit= 3
0 2-digit BCD with sign, 1% -110 to 110%
1 2-digit BCD with sign, 0.1% -15.9 to 15.9%
2 2-digit BCD with sign, 0.01% -1.59 to 1.59%
3 2-digit BCD with sign, 1Hz -159 to 159Hz
4 2-digit BCD with sign, 0.1Hz -15.9 to 15.9Hz 0.01Hz 0.01%
5 2-digit BCD with sign, 0.01Hz -1.59 to 1.59Hz
6
7 ‘11 g-;;it binary with sign, 100%/ 255 t0 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, alarm
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 a fault 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 a multi-function contact input (H1-01 to H1-05) to 14 (Fault Reset) and turn ON the fault reset signal.
* Press the 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-

Overcurrent lation, or a damaged cable.)

Ove?CCur- The Drive output c'urrent exceeded the | ¢ The load is tog large or the accelera- | Reset the fault after correcting its
rent overcurrent detection level. (200% of tion/deceleration time is too short. | cause.
rated current) * A special-purpose motor or motor
with a capacity too large for the
Drive is being used.
* A magnetic switch was switched at
the Drive output.
GF Ground Fault . A ground fault occurred at the Drive o
Ground The ground fault currenF at the Drive | output. (A ground fault can bg caused | Reset the fault after correcting its
Fault output exceeded approximately 50% | by motor burn damage, worn insula- | cause.
of the Drive rated output current. tion, or a damaged cable.)
The output transistor has failed
because of a short-circuit or ground
fault at the Drive output.
PUF Check whether there is a short-circuit ) )
MainIBGT | Fuse quwn o between the following terminals. A Replace the Drive after correcting
BFluse The fuse in the main circuit is blown. | ¢ o1 circuit will damage the output the cause.
own

transistor:
Bl (®3) «— U/T1, V/T2, W/T3
© «— U/T1, V/IT2, W/T3

Main Circuit Overvoltage The deceleration time is too short and | Increase the deceleration time or

ov The main circuit DC voltage exceeded the regenerative energy from the connect a braking resistor (or
DC Bus | the overvoltage detection level. motor is too large. Braking Resistor Unit).
Fuse Open | 200-240 V class: Approx. 410 V . . Decrease the voltage so it's within
380-380 V class: Approx. 820 V The power supply voltage is too high.

specifications.
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Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
Main Circuit Undervoltage ’ ’i?ln Otp en;f};ase Oclcurred with the
The main circuit DC voltage is below put pOWer Supp1y-
UVl . * A momentary power loss occurred. .
the Undervoltage Detection Level . . . Reset the fault after correcting its
DC Bus (L2-05) + The wiring terminals for the input cause
380-380 V class: Approx. 380 V g P
power supply are too large.
uv2 Control Power Fault » Try turning the power supply
off and on.
Ucrljc;lgr\I:SIt gr}f czgtrol power supply voltage i * Replace the Drive if the fault
ppec. continues to occur.
Uvs Inrush Prevention Circuit Fault » Try turning the power supply
Mc A fault occurred in the surge preven- - off and on.
Answer- tion circuit gep » Replace the Drive if the fault
back ’ continues to occur.
* Anopen-phase occurred in the input
power supply.
Main Circuit Voltage Fault * A momentary power loss occurred.
PF The main circuit DC voltage os.c111ates * The wiring terminals for the input Reset the fault after correcting its
Input Pha |unusually (not when regenerating). power supply are loose. cause
Loss This fault is detected when L8-05is |+ The voltage fluctuations in the input ’
set to “Enabled.” power supply are too large.
» The voltage balance between phases
is bad.
* There is a broken wire in the output
cable. .
Output Open-phase e There is a broken wire in the motor Reset the fault after correcting its
LF An open-phase occurred at the Drive winding. cause.
Output Pha | output. * The output terminals are loose.
Loss This fault is detected when L8-07 is
set to “Enabled.” The motor being used has a capacity .
less than 5% of the Drive's maximum iCheck the motor and Drive capac
motor capacity. -
OH Cooling Fin Overheating The ambient temperature is too high. | Install a cooling unit.
(OHI) | The temperature Ofth? Dr‘ive's cooling There is a heat source nearby. Remove the heat source.
Heatsnk | fins exceeded the setting in L8-02 or
Overtemp | 105°C. The Drive's cooling fan has stopped.
(Heatsnk Replace the cooling fan. (Contact
MAX | Drive's Cooling Fan Stopped . . our sales representative.)
Temp) (18.5 kW or higher) The Drive's cooling fan has stopped.
Check the size of the load and the
. length of the acceleration, deceler-
OH3 Motor Qverheatlng Alqrm ) ation, and cycle times.
The Drive will stop or will continue to
Motor . . The motor has overheated. ..
Overheat 1 operate according to the setting of L1- Check the V/f characteristics.

03.

Check the Motor Rated Current
(E2-01).
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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 Drive will stop according to the | The motor has overheated. .

Overheat 2 | setting of L1-04. Check the V/f characteristics.
Check the Motor Rated Current
(E2-01).
. . * Reduce the load, increase the
RH InSta.”ed Braking Resistor Over- The deceleration time is too short and deceleration time, or reduce the
heating .

DynBrk . . . . the regenerative energy from the motor speed.

. Braking resistor protection function . . .

Resistor . motor is too large. » Change to a Braking Resistor

set in L8-01 has operated. .
Unit.
RR Internal Braking Transistor Fault » Try tumning the power supply

DynBrk | The braking transistor is not operatin; off and on.

yne & P & » Replace the Drive if the fault
Transistr | properly. .
continues to occur.
The load is too heavy. The accelera- | Check the size of the load and the
tion time, deceleration time, and cycle | length of the acceleration, deceler-
oL Motor Overload time are too short. ation, and cycle times.
The motor overload protection func- .. .
Motor tion has operated based on the internal T.h ¢ V/f characteristics voltage is 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 is too 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.
Im(/) Over- The Drive overload protection func- The V/f characteristics voltage is too
tion has operated based on the internal | . g Check the V/f characteristics.
loaded . high.
electronic thermal value.
The Drive capacity is t00 low. Replace the Drlve‘ with one that
has a larger capacity.
* Make sure that the settings in
OL3 Overtorque Detected 1 L6-02 and L6-03 are appropri-
Overtorque There has been a current greater than ate.
Det lq 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-
Overtorque Detected 2 ting in L6-05 and time setting in
OL4 .
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.
* Make sure the load is an inertial
OL7 ?lllgeho-: “letB f';zki?eico Ldid not change The inertia returned to the load is too |, lsoeidthe system so that the decel
HSB-OL tp q Y & large. Y

for longer than the time set in n3-04.

eration time that does not pro-
duce 0 V is 120 s or less.




Table 7.1 Fault Displays and Processing (Continued)

Protective and Diagnostic Functions

Display Meaning Probable Causes Corrective Actions
* Make sure that the settings in
Undertorque Detected 1 L6-02 and L6-03 are appropri-
UL3
Undertor There has been a current less than the ate.
e setting in L6-02 for longer than the * Check the mechanical system
Det 1 .o
setting in L6-03. and correct the cause of the
overtorque.
* Make sure that the current set-
Undertorque Detected 2 ting in L6-05 and time setting in
UL4 .
Undertor There has been a current less than the i L6-06 are appropriate.
Det 2 4 setting in L6-05 for longer than the » Check the mechanical system
setting in L6-06. and correct the cause of the
overtorque.
Oversl}ootlng/Undershootlng are Adijust the gain again.
occurring.
0S Overspeed
The speed has been greater than the . . Check the reference circuit and
Overspeed . The reference speed is too high. .
Det setting in F1-08 for longer than the reference gain.
setting in F1-09.
The settings in F1-08 and F1-09 aren't | Check the settings in F1-08 and
appropriate. F1-09.
There is a break in the PG wiring. Ell; the broken/disconnected wir-
PGO PG Disconnection Detected The PG is wired incorrectly. Fix the wiring.
PG O PG pulses were input when the Drive
Pen | vas 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 is too heavy. Reduce the load.
The acceleration time and deceleration | Lengthen the acceleration time
) o time are too short. and deceleration time.
DEV Excessive Speed Deviation
Speed The speed deviation has been greater | The load is locked. Check the mechanical system.
peet than the setting in F1-10 for longer
Deviation than the setting in F1-11. The settings in F1-10 and F1-11 aren't | Check the settings in F1-10 and
appropriate. F1-11.
Check for open circuit when using
brake (motor).
Control Fault
The torque limit was reached coqtmu- 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.
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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 loss detection level) for
longer than the time set in b5-14 (PID
feedback loss detection time).
EFO0 . . 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)
S4
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 fault inputs to the
87 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 fault.
S8
EF9
Ext Fault | External fault (Input terminal 9)
S9
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 The load torque is too large. Reduce the load torque.
Fault ZEero servo operation.

Check for signal noise.
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Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions

Digital Operator Connection Fault
OPR The connection to the Digital Operator
Oper Dis- | was broken during operation for a -
connect | RUN command from the Digital

Check the connection to the Digi-
tal Operator.

Operator.
CE MODBUS Communications Error Check the communications
Modbus A normal reception was not possible devices and communications sig-
for 2 s or longer after control data was nals.
Com Err

received once.

Option Communications Error
BUS A communications error was detected
Option | during a run command or while setting -
Com Err | a frequency reference from a Commu-
nications Option Card.

Check the communications
devices and communications sig-
nals.

SI-F/G Communications Error
Detected
E-15 A communications error was detected
SI-F/G | when a run command or frequency -
Com Err | reference was set from an Option Card
and continuous operation was set for
the E-15 operation selection.

Check the communications sig-
nals.

Disconnect and then reconnect the

E-10 "1 51.F/G Option Card CPU Failure | Digital Operator connection s faulty. |y, iy oy erator.
SI-F/G . . .
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 Digital

Operator were not established within 5
CPF00 seconds after the power was turned The Drive's control circuits are faulty. | Replace the Drive.

CPF |on.

Try turning the power supply off 7
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.
CPF01 | After communications were estab-

CPFO01 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.

CPF02 ) Try turning the power supply off
BB Circuit | Baseblock circuit error and on again.
Err The control circuit is damaged. Replace the Drive.
CPF03 ) Try turning the power supply off
EEPROM | EEPROM error and on again.
Error

The control circuit is damaged. Replace the Drive.
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Table 7.1 Fault Displays and Processing (Continued)

Display Meaning Probable Causes Corrective Actions
CPF04 i Try turning the power supply off
Internal | CPU internal A/D converter error and on again.
A/D Err The control circuit is damaged. Replace the Drive.
CPF05 i Try tuming the power supply off
External | CPU internal A/D converter error and on again.
A/D Err The control circuit is damaged. Replace the Drive.
The Option Card is not connected Turn off the power and insert the
CPFO06 properly. Card again.
Option | Option Card connection error
error The Drive or Option Card is faulty. Replace the Option Card or the
Drive.
CPEOT i Try turning the power supply off
; and on again.
RAM-Err ASIC internal RAM fault
The control circuit is damaged. Replace the Drive.
CPEOS i Try turning the power supply off
; and on again.
WAT-Err Watchdog timer fault
The control circuit is damaged. Replace the Drive.
Try turning the power supply off
CPF09 . . ) and on again.
CPU-Err CPU-ASIC mutual diagnosis fault
The control circuit is damaged. Replace the Drive.
CPF10 ASIC version fault The Drive control circuit is faul Replace the Driv
ASIC-Err e e control circuit is faulty eplace the e.
The Option Card is not connected Turn off the power and insert the
gig(z)g Communications Option Card A/D | Properly. Card again.
A/D error converter error The Option Card's A/D converter is Replace the Communications
faulty. Option Card.
(C)izcznll Communications Option Card self
CPU down diagnostic error
gpgcznzl Communications Option Card
p model code error Communications Option Card fault. | Replace the Option Card.
Type Err
CPF23
Option | Communications Option Card
DPRAM |DPRAM error
Err
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& Alarm 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 Together reverse run commands.
(blinking) P 9 Since the rotational direction is
Both the forward and reverse run com- - .
External unknown, the motor will be deceler-
mands have been ON for more than L
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 causes for UV1, UV2, and UV3 | See corrective actions for UV1, UV2,
Under- Level Setting (L2-05). faults in the previous table. and UV3 faults in the previous table.
volt  |° The surge current limiting contactor
opened.
* The control power supply voltage
when below the CUV level.
Main Circuit Overvoltage
oV L
o The main circuit DC voltage exceeded e
(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 P :
380-380 V class: Approx. 800 V
OH The ambient temperature is too high. |Install a cooling unit.
(blinking) . . .
Heat- | €00ling Fin Overheating There is a heat source nearby. Remove the heat source
sink The temperature of the Drive's cooling
Over- fins exceeded the setting in L.8-02. The Drive cooling fan has stopped Replace the cooling fan. (Contact your
temp " | Yaskawa representative.)
Drive Overheating Pre-alarm
OH2 . .
. An OH2 alarm signal (Drive overheat- . . .
(blinking) | . . ) Clear the multi-function input termi-
ing alarm signal) was input from a - ; . .
Over . S . nal's overheating alarm input.
multi-function input terminal (S3 to
Heat 2
S12).
Check the size of the load and the
OH3 ] length of the acceleration, decelera-
(blinking) Motor 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. -
cat Check the motor temperature input on
terminals Al and A2.




Table 7.2 Alarm Displays and Processing (Continued)

Displa Meanin Probable causes Corrective Actions
y 9
OL3 L
(blinking) Overtorque 1 * Make sure that the settings in L6-02
Over-g There has been a current greater than ) and L6-03 are appropriate.
toraue the setting in L6-02 for longer than the * Check the mechanical system and
Deci ) setting in L6-03. correct the cause of the overtorque.
OL4 Overtorque 2 » Make sure that the current setting in
(blinking) q L6-05 and time setting in L6-06 are
Over- There has been a current greater than ) appropriate
the setting in L6-05 for longer than the ) .
torque setting in L6-06 * Check the mechanical system and
Det2 & ) correct the cause of the overtorque.
UL3 L
(blinking) Undertorque 1 * Make sure that the settings in L6-02
Un derf-:y There has been a current less than the ) and L6-03 are appropriate.
tora Det setting in L6-02 for longer than the * Check the mechanical system and
ql setting in L6-03. correct the cause of the overtorque.
UL4 Undertorque 2 » Make sure that the current setting in
(%ilggf) There has been a current less than the ) ;s;;?(fpérlirﬁetlme setting in L.6-06 are
torq Det sett{ng n L6-05 for longer than the * Check the mechanical system and
setting in L6-06.
2 correct the cause of the overtorque.
Overshootlng/undershootlng are Adiust the gain again.
oS Overspeed occurring.
(blinking) | = S"SP —
o The speed has been greater than the . . Check the reference circuit and refer-
ver- L The reference speed is too high. .
speed setting in F1-08 for longer than the ence gain.
Det setting in F1-09. . '
The sett}ngs in F1-08 and F1-09 aren't Check the settings in F1-08 and F1-09.
appropriate.
o There is a break in the PG wiring. Fix the broken/disconnected wiring.
PGO |The PG is disconnected
(blinking) | The Drive is outputting a frequency, | The PG is wired incorrectly. Fix the wiring.
PG Open | but PG pulses aren't being input. ) - )
Power isn't being supplied to the PG. | Supply power to the PG properly.
The load is too large. Reduce the load.
DEV Excessive Speed Deviation The acceleration time and decelera- | Lengthen the acceleration time and
(béllf;zgzlg) The speed deviation has been greater | 1100 time are to short. deceleration time.
Devia- than the set'qng 1n F1-10 for longer The load is locked. Check the mechanical system.
tion than the setting in F1-11.
The settings in F1-10and F1-1laren't | oo cottings in F1-10 and F1-11.
appropriate.
EFO External fault detected for Commu-
Ont nications Card other than SI-K2
Ex terl)‘nal Continuing operation was specified - Remove the cause of the external fault.
Flt 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)
ExtFault

S3

External fault (Input terminal S3)

EF4
(blinking)
ExtFault

S4

External fault (Input terminal S4)

EF5
(blinking)
ExtFault

S5

External fault (Input terminal S5)

EF6
(blinking)
ExtFault

S6

External fault (Input terminal S6)

EF7
(blinking)
ExtFault

S7 An external fault was input from a
multi-function input terminal (S3 to

EF8 S12).

(blinking)
ExtFault
S8

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)
ExtFault

S9

External fault (Input terminal S9)

EF10
(blinking)
ExtFault

S10 7

EF11 I
(blinking)
ExtFault

S11

External fault (Input terminal S10)

External fault (Input terminal S11)

EF12
(blinking)
ExtFault

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 the time set in b5-14 (PID

feedback loss detection time).




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 s or 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.
C.AL.L Communications on Standby S .
(blinking) Check the communications devices
Com Control data was not normally - and sienal
. signals.
Call received when power was turned ON.
SI-F/G Communications Error
Detected
E-15 | A communications error was detected
SI-F/G | when a run 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 . . . . . . .
VA Selec- Incorrect Drive capacity | The Drive capacity setting doesn't match the Unit. (Contact your Yaskawa represen-
. setting tative.)
tion
OPE02 Parameter settingrange | The parameter setting is outside of the valid setting range. When this error is dis-
Limit error played, press the 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.
* An up or down command was selected independently. (They must be used
together.)
OPEO3 Multi-function input * The up/down commapds (10 and 11) and Accel/Decel Ramp Hold (A) were
Terminal | selection error selected at the same time.
» Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-
quency) 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 same time.
» The emergency stop command NO and NC have been set at the same time.
OPEO05 . . . .
Sequence Option Card selection | The Option Card was selected as the frequency reference source by setting b1-01 to
d 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.
25527 Multi-function analog * H3-09 =B and H6-01 = 1
Selectifn input selection error e H3-09=C and 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
OPEO08 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.
OPE09 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.




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)
OPEI11 . .
. > the Carrier Frequency Gain(C6-05)
Carr Freq/ | Parameter setting error .. .
On-Dela * Upper/lower limit error in C6-03 to 05.
i Y * C6-011is 0and C6-02is2 to E.
* C6-011is 1 and C6-02 is 7 to E.
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

Data Invalid

Motor data error

There is an error in the data input for
autotuning.

There is an error in the relationship
between the motor output and the motor
rated current.

The is an error between the no-load cur-
rent setting and the input motor rated
current (when autotuning for only line-
to-line resistance is performed for vector
control).

* Check the input data.

* Check the capacity of the Drive and
motor.

* Check the motor rated current and no-
load current.

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 STQP Key was pressed to cancel o Check the load.
autotuning.
Resistance Line-to-line resis-

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.

* If the motor is connected to the
machine, disconnect it.

Rated Slip Rated slip error
* Increase C1-01 (Acceleration Time 1).
Acceleration error . . * Increase L7-01 and L7-02 (Reverse
The motor did not accelerate in the spec- .
Accelerate (detected only for . . Torque Limits) if they are low.
. . ified time. .
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.
(detected only for The torque reference was too high * Increase C1-01 (Acceleration Time 1)
Motor Speed Y (100%) during acceleration (for open- ’

rotational autotuning)

loop vector control only).

* Check the input data (particularly the
number of PG pulses and the number
of motor poles).

I-det. Circuit

Current detection
error

The current flow exceeded the motor
rated current.

The detected current sign was the oppo-
site of what it should be.

There is a phase fault for U/T1, V/T2,
W/T3.

Check the current detection circuit,
motor wiring, current detector, and
installation methods.

Leak Inductance

Leakage inductance
error

Autotuning was not completed in the
specified time.

Check motor wiring.




Table 7.4 Errors During Autotuning (Continued)

Display Meaning Probable causes Corrective Actions
. The torque reference exceeded 100% .
. V/f settings exces- 4 00 » Check and correct the settings.
V/f Over Setting | . and the no-load torque exceeded 70% .
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 a temporary setting was made for the + If the motor is connected to the
autotuning)* motor core saturation coefficient. machine, disconnect it.
Rated current setting . . Check the input data (particularly the
Rated FLA Alm larm® The rated current is set high. motor output current and motor rated
alarm
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 s.et.to 1o write a parame ter 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 Lperator.
IFE The read data length does not agree. | Repeat the read.
Read READ DATA |Illegal read data Check the Digital Operator cable.
ERROR The write data is incorrect. Replace the Digital Operator.
A low Drive voltage has been
RDE Ileeal write stat An attempted write of a parameter to | detected.
DATA ERROR | <8 ¢ status | 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 gg&izzpacny ied and the capacity in the Digital ][)J:ievteh(e;aczl?ilt function for the same
UNMATCH Operator are different. pacity.
CRE The control method of the Drive being .
CONTROL r(flc::t)gl(;ldmethod copied and the control method in the g;;tﬁgf ;ngo?muon for the same
Copy UNMATCH Digital Operator are different. ’
The parameter written to the Drive
CYE . was compared with the parameter in
COPY ERROR Verify error the Digital Operator and they were Retry the copy.
different.
The checksum in the Drive parameter
CSE area was compared with the checksum
SUM CHECK | Checksum error . > commp Retry the copy.
in the Digital Operator parameter area
ERROR .
and they were different.
VYE . .
Verify VERIFY Verify error The Digital Operator and Drive set- Retry the copy and verify again.
ERROR tings do not agree.
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Troubleshooting

Due to 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.)

EOPEO01 through OPE11 is displayed.

The set value for the parameter is wrong. Refer to Operation Errors in this chapter and correct the setting.

ECPFO00 or CPFO01 is displayed.

This is a Digital 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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@ If the Motor Does Not Operate

Use the following information if the motor does not operate.

EThe motor does not operate when the RUN Key on the Digital Operator is pressed.

The following causes are possible.

< ¢ If the Drive is not in drive mode, it will remain in ready status and will not start. Press the Menu Key to display

?‘ the drive mode, and enter the drive mode by pressing the DATA/ENTER Key. “-Rdy-" will be displayed when
® drive mode is entered.

IMPORTANT]

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 press the LOCAL/REMOTE Key* to switch to Digital Operator oper-
ation or set b1-02 to 0 (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) is input, then the
frequency reference will be zero. Check to be sure that the set value and analog input value are correct. L

EThe 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. Press the 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.




The operation method selection is wrong.

If parameter b1-02 (reference selection) is set to 0 (Digital Operator), the motor will not operate when an
external operation signal is input. 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 a value 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 Terminal A3 Selection) and H3-09
(Multi-function Analog Input Terminal A2 Selection) are set to 1 (frequency gain), and if no voltage (current)
is input, 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.

EThe 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 bl-
04 to 0.
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@ 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 wires among 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 is too 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.

EThe stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall Prevention Level during Acceleration) is too low, the acceleration time will be
too long. Check to be sure that the set value is suitable.

HThe 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 value is suitable. 7

HAutotuning 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.

EThe 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.

B A signal is being input to the frequency reference (current) terminal A1.

When 1F (frequency reference) is set for parameter H3-09 (Multi-function Analog Input Terminal A2 Func-
tion Selection), a frequency 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's rated 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 a low rated voltage (i.e., a special 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.

B The 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 0
(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: 10 to
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 sequence is incorrect. The Drive goes into DC injection braking status for 0.5 seconds after deceleration is
completed. (This is the factory-set default.)

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 (3.0 to
5.0 Hz). (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.




@ If the Motor Overheats

Take the following steps if the motor overheats.

BThe 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 acceleration/decelera-
tion time. Also consider increasing the motor capacity.

EThe 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.

EThe 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 a withstand 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 (0
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.
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@ 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., a sensitivity 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.

B The 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 this is 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-
quency of the Drive.

To prevent this from occurring, either use the jump frequency functions in parameters d3-01 to d3-04 or install
rubber padding on the motor base to reduce oscillation.

HOscillation and hunting are occurring with open-loop vector control 1. 7
I

The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting parameters C4-
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
setting.

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 (0 or 1).

HOscillation 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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mOscillation 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 0
(disabled) and then try adjusting the gain again.

mOscillation 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.

mOscillation and hunting are occurring with PID control.

If there is oscillation or hunting during PID control, check the oscillation cycle and individually adjust P, 1,
and D parameters. (Refer to page 6-102.)

HAutotuning 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 decelerating enough. Adjust the DC injection braking
as follows:

* 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 0 V is Detected When the Fan is Started, or Fan Stalls

Generation of 0 V (main circuit voltage) and stalling can occur if the fan is turning when it is started. The DC
injection braking is insufficient 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.

EThe 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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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 Drive is as follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to
the final user, whichever comes first.

® 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.
e 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 least five minutes has elapsed 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

ltem Inspection Corrective Procedure
External terminals, Are all screws and bolts tight? Tighten loose screws and bolts firmly.
mounting bolts, connec- o
tors, etc. Are connectors tight? Reconnect the loose connectors.
Clean off any dirt and dust with an air gun using
Cooling fins Are the fins dirty or dusty? dry air at a pressure of 39.2 x 10% to 58.8 x 10* Pa
(4to6 kg-cmz).
Clean off any dirt and dust with an air gun using
Is there any conductive dirt or oil mist on | dry air at a pressure of 39.2 x 10% to 58.8 x 10* Pa
PCBs o )
the PCBs? (4 to 6 kgecm?).
Replace the boards if they cannot be made clean.
Is there any abnormal noise or vibration or
Cooling fan has the total operating time exceeded Replace the cooling fan.
20,000 hours?
o o Clean off any dirt and dust with an air gun using
Power elements Is there any conductive dirt or oil mist on dry air at a pressure of 39.2 x 10% to 58.8 x 10* Pa
the elements? )
(4 to 6 kgecm®).
Smoothing capacitor Are the're any irregularities, such as dis- Replace the capacitor or Drive.
coloration or odor?
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@ Periodic Maintenance of Parts
The Drive is 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 service life.

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 2 to 3 years Replace with new part.
Smoothing capacitor 5 years Bepla@ 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

W200-240 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. Press in on the right and left sides of the fan cover in the direction of arrows 1 and when pull the fan out in
the direction of arrow 2.

2. Pull out the cable connected to the fan from the fan cover and disconnect the relay connector.

3. 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
faces into 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.
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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 the terminal 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 all 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 £ 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|

ERemoving 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 the terminal 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

SSS
W el

l Ny reesess

H ."""‘-a =

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.

m200-240V 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
?g{,‘japphcablemowr"mpm 04 |075| 15| 22|37 |55 | 75| 11| 15 |185]| 22| 30|37 | 45| 55| 75| 90 | 110
" g{a\t,;d)"“tpmcapamy 12233046 |69 | 10| 13|19 25|30 |37 |50 6|7 |8 |110]140] 160
20
£ [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
é- Max. output voltage (V) (Proportional to input voltage.)
O | Max. output frequency

Frequencies supported up to 400 Hz using parameter setting

(Hz)

Rated voltage (V) -
Rated frequency (Hz) 3-phase, 200/208/220/230/240 Vac, 50/60 Hz
Allowable voltage

fluctuation +10%, - 15%

Allowable frequency

Power supply characteristics

0,
fluctuation *5%
Measures for | DClink choke Optional Built in
power supply [ 12-phase ; ible™?
harmonics rectification Not possible 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. The voltage 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-wire transformer is required on the power supply for 12-phase rectification.
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m380-480 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
] 0.4 0.75 1.5 22 3.7 4.0 5.5 7.5 11 15 18.5
(kW)
. | Rated output capacity
éb (KVA) 1.4 2.6 3.7 4.7 6.9 8.4 11 16 21 26 32
s [ Rated output current (A) 1.8 34 4.8 6.2 9 11 15 21 27 34 42
‘é_ Max. output voltage (V) 3-phase; 380, 400, 415, 440, 460, or 480 Vac (Proportional to input voltage.)
g 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

X +10%. - 159
fluctuation 10%, - 15%

Allowable frequency

Power supply characteristics

0,
fluctuation 5%
Measures for DC link Optional Built in
power supply choke
: 12-phase ; )
harmonics rectification Not possible Possible

Model Number CIMR-G7U O 4022 4030 4037 4045 4055 4075 4090 4110 4132 4160 4185 4220 4300

Max. applicable motor output

P 22 30 37 45 55 75 90 110 132 160 185 220 300
(kW)

Rated output capacity
» 40 50 61 74 98 130 150 180 210 230 280 340 460
&b | (kVA)
"é‘ Rated output current (A) 52 65 80 97 128 165 195 240 270 302 370 450 605
§_ Max. output voltage (V) 3-phase, 380, 400, 415, 440, 460, or 480 Vac (Proportional to input voltage.)
g Max. output frequency Frequencies supported up to 400 Hz using parameter setting

(Hz)

Max. voltage (V)

Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460, or 480 Vac, 50/60 Hz

Allowable voltage +10%, - 15%

Power supply characteristics

fluctuation
Allowable frequency o
fluctuation 5%
DC link o
Measures for choki:n Built in
power supply
. 12-phase *
h ible*?
armonics 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-wire transformer (optional) is required on the power supply for 12-phase rectification.




€ 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 characteristics

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)*l

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%

Frequency control range

0.01 to 400 Hz"

Frequency accuracy (tem-
perature characteristics)

Digital references: + 0.01% (-10°C to +40°C)

Analog references: £0.1% (25°C £10°C)

Frequency setting resolu-
tion

Digital references: 0.01 Hz, Analog references: 0.03 Hz/60 Hz (11 bit with no sign)

Output frequency resolu-
tion

0.001 Hz

Overload capacity and
maximum current"2

150% of rated output current per minute, 200% for 5 s

Frequency setting signal

-10to 10 V, 0 to 10 V, 4 to 20 mA, pulse train

Acceleration/Decelera-
tion time

0.01 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration settings)

Braking torque

Approximately 20% (Approximately 125% with Braking Resistor option, braking transformer built into 200-240 V and 380-480
V Class Drives for 15 kW or less.)*2

Main control functions

Restarting for momentary power loss, speed searches, overtorque detection, torque limits, 17-speed control (maximum), accelera-
tion/deceleration time changes, S-curve acceleration/deceleration, 3-wire sequence, autotuning (rotational or stationary), dwell
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-slip 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
protection

Stops at approx. 200% of rated output current.

Fuse blown protection

Stops for fuse blown.

Overload protection

150% of rated output current per minute, 200% for 5 s

§ Overvoltage protection 200-240 Class Drlivef Stops when malin—c@rcmit DC voltage 1:s above 410 V.
£ 380-480 Class Drive: Stops when main-circuit DC voltage is above 820 V.
E Undervoltage protection 200-240 Class Dr?ve: Stops when ma?n—m:rcm:t DC voltage is below 190 V.
0 380-480 Class Drive: Stops when main-circuit DC voltage is below 380 V.
EE Momentary power loss Stops for 15ms or more.
S | 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)
g Q}rlnbient operating humid- 95% max. (with no condensation)
g Storage temperature -20°C to + 60°C (short-term temperature during transportation)
Z | 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 0 (disabled). Stopping may not be pos-

sible in the specified deceleration time if this function is not disabled.

. 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-

Drive

Protect Drive wiring | «; | NFO tect Drive wiring. Use a ground fault interrupter suitable
Fault Interrupter for high frequencies.
Prevents burning when Maenetic Contac- Install to prevent the braking resistor from burning out
a Braking Resistor is tor & HI-OJ when one is used. Always attach a surge absorber to the
used. coil.
Contains switchin Absorbs surge from the magnetic contactor and control
suree & Surge Absorber DCR2-0O0 relays. Connect surge absorbers to all magnetic contactors
& and relays near the Drive.
Tsolates /O signals Isolator pGPO Isolgtes'the I/Q sngngls of the Drive and is effective
against inductive noise.
Used to improve the input power factor of the Drive. All
Improve the input DC Reactor UZDA-O Drives of 18.§ kW or hlgher contain built-in DC reactors.
power factor of the AC Reactor UZBA-O These are optional for Drives of 15 kW or less. Install DC

and AC reactors for applications with a large power sup-
ply capacity (600 kVA or higher).

Input Noise Filter

(Single phase) LNFB-OO
(3 phase) LNFD-OHFO

Reduces noise coming into the Drive from the power sup-
ply line and to reduce noise flowing from the Drive into
the power supply line. Connect as close to the Drive as
possible.

Braking Unit

(72600-ROICICI0)

E‘zgg:;;h:;i?ltsgice Finemet zero- flfl(;j‘()so(lﬂggg) 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 F11080GB ble.
. . . .
noise (FIL001097) Can be use on both the input side and output side.
Output Noise Fil- Reduces noise generated by the Drive. Connect as close to
LF-o . .
ter the Drive as possible.
Brakine Resistor ERF-150WJO0O Consumes the regenerative motor energy with a resistor to
& (rRoOOOOO) reduce deceleration time (use rate: 3% ED).
Enable stopping the Braking Resistor | LKEB-O Consumes the regenerative motor energy with a resistor to
machine in a set time Unit (75600-KO000) reduce deceleration time (use rate: 10% ED).
CDBR-O Used with a Braking Resistor Unit to reduce the decelera-

tion time of the motor.

Operates the Drive
externally

VS Operator
(small plastic
Operator)

JVOP-95-00
(73041-0905X-01)

Allows frequency reference settings and ON/OFF opera-
tion control to be performed by analog references from a
remote location (50 m max.).

Frequency counter specifications: 60/120 Hz, 90/180Hz

VS Operator
(Standard steel-
plate Operator)

JVOP-96-01
(73041-0906X-01)

Allows frequency reference settings and ON/OFF opera-
tion control to be performed by analog references from a
remote location (50 m max.).

Frequency counter specifications: 75 Hz, 150 Hz, 220 Hz

1 m cable: (72606~

momentary power loss
recovery time

Loss Recovery
Unit

(73600-P0O0CI0)

Digital Operator WV001) Extension cable to use a Digital Operator remotely.
Connection Cable | 3 m cable: (72606- Cable length: 1 mor 3 m
WV003)
VS Svstem Mod- A system controller that can be match to the automatic
Controls Drive system ule y JGSM-O control system to produce an optimum system configura-
tion.
Provides Drive Momentary Power P0OCI0 Handles momentary power losses for the control power

supply for models 2.2 kW or less (maintains power for
25s).

Set/monitor frequen-

Frequency Meter

DCF-6A

Frequency Setter

RV30YN20S (2 kQ)

Frequency Setter

Devices to set or monitor frequencies externally.

Resistor

cies and voltages exter- CM-3S
nally. Knob
Measures the output voltage externally and designed for
Output Voltmeter | SCF-12NH use with a PWM Drive.
Variable Resistor 2 kQ (ETX003270) Connected to the control circuit terminals to input a fre-
Board forFre- | 510 (ETX003120 f
Corref:t frequency refer- quency Reference ( ) quency reference.
ence input, frequency
meter, ammeter scales | T requency Meter .
Scale Correction (RH000850) Calibrates the scale of frequency meters and ammeters.

Power supply @

\

MCCB or
ground fault
interrupter

Magnetic
contactor

AC reactor to
improve power %

factor
Zerophase .
reactor Braking
resistor

Input-line
noise filter|
DC

reactor

meter

Frequency ™ L

Ground

Output-line
noise filter

Ground

* 1. Use a ground 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. The finement 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
Analog Enables high-precision, high-resolution setting of analog
Reference 73600- speed refe.:rences.
Card C001X * Input signal ranges: 0 to 10 V (20 kQ), 1 channel -
AL-14U 4 to 20 mA (250 ), 1 channel
* Input resolution: 14-bit (1/16384)
Analog f;eaetgerse ?eii}rll-cp);se:cision, high-resolution setting of analog
Regireélce (7;)?)(;(; * Input signal ranges: 0 to +10 V (20 kQ) -
Speed Al alr4B 40 20 mA (500 Q), 3 channels
(Fre- ) * Input resolution:  13-bit + sign (1/8192)
quency)
Refer- .. Enables 8-bit digital setting of speed references.
enee Digital * Input signal: ~ 8-bit binary
Option | Reference 73600- ’ . L .
Cards Card C003X 2-digit BCD + sign signal + set signal -
DI-08 * Input voltage: +24 V (isolated)
* Input current: 8 mA
Enables 16-bit digital setting of speed references.
Digital * Input signal:  16-bit binary
Reference 73600- 4-digit BCD + sign signal + set signal
Built-in Card C016X * Input voltage: +24 V (isolated) )
(con- DI-16H2  Input current: 8 mA
With 16-bit/12-bit switch.
nect
to con- Converts analog signals to monitor the Drive's output status
nector) Anal (output frequency, output current, etc.) to absolute values and
Monilzrogar d 73600- outputs them. . . )
AO-08 D001X * Output resolution: 8 bits (1/256)
* Output voltage: 0 to +10 V (not insulated)
* Output channels: 2 channels
Output analog signals to monitor the Drive's output status
Analog 73600- (output frequency, output current, etc.).
Mot Monitor Card D002X * Output resolution: 11 bits (1/2048) + sign -
foring AO-12 * Output voltage: -10 to +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;l;eéa; d 73600- Provides two multi-function outputs (DPDT relay contacts) in )
DO-02C D007X addition to those provided by the Drive.
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Table 9.5 Option Cards (Continued)

Type Name Gl Function D EEUTER!
yp 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- )
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- s A, B-phasc? input (complimentary input)
(con PG PG-B2 * Maximum input frequency: 32767 Hz -
" | Speed AO13X * Pulse monitor output: Open-collector
nect to put: Lp
con-

Con- (PG power supply output: +12 V, 200 mA max.)
nector)

trol
Cards + Differential input.
+ A-phase pulse (differential pulse) input, for V/f control
PG-D2 73600- * Maximum input frequency: 300 kHz )
A014X * Input: Conforms to RS-422
* Pulse monitor output: RS-422

(PG power supply output: +5 or +12 V, 200 mA max.)

* A-, B-, Z-phase pulse (differential pulse) input

73600- * Maximum input frequency: 300 kHz

PG-X2 AOISX * 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 Coee Function DEEUET
yp Number Number
DeviceNet . . . .
Communica Used to communicate with Drive from a host computer using
tions Inter 73600- DeviceNet communications to start/stop Drive operation,
face Card C021X read/set parameters, and read/set monitor parameters (output
SN frequencies, output currents, etc.).
ProfiBus-DP . . . .
Communica Used to communicate with Drive from a host computer using
tions Inter 73600- ProfiBus-DP communications to start/stop Drive operation,
face Card C022X read/set parameters, and read/set monitor parameters (output
SLP frequencies, output currents, etc.).
InterBus-S . . . .
Communica Used to communicate with Drive from a host computer using
tions Inter " InterBus-S communications to start/stop Drive operation,
Built-in| Com- face Card read/set parameters, and read/set monitor parameters (output
(con- | muni- SL.R frequencies, output currents, etc.).
nected | cations
- i CANopen . . . .
to con- | Option Commuﬁica Used to communicate with Drive from a host computer using
nector) | Cards tions Inter " CANopen communications to start/stop Drive operation, read/
face Card set parameters, and read/set monitor parameters (output fre-
SIS quencies, output currents, etc.).
ControlNet . . . .
Communica Used to communicate with Drive from a host computer using
tions Inter " ControlNet communications to start/stop Drive operation,
face Card read/set parameters, and read/set monitor parameters (output
SL.U frequencies, output currents, etc.).
CC-Link . . . .
Communica Used to communicate with Drive from a host computer using
tions Inter 73600- CC-Link communications to start/stop Drive operation, read/
face Card C032X set parameters, and read/set monitor parameters (output fre-
SI-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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arispeed 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 a control 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

Basic Control

fixed ratio control

with speed com-
pensation using a
PG

trol without a PG

Control Mode V/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 Al-02= 2 Al-02=3 Al-02=4
(factory setting)
Current vector con-
Voltage/frequency trol without a PG
Voltage/frequency fixed ratio control Current vector con-|Current vector con-| "o 2@ high-per-

trol with a PG

formance mag-
netic flux and
speed estimator
(software)

Variable speed
control, particu-
larly for control of

Applications
requiring high-pre-

Variable speed
control, applica-
tions requiring
high performance
without a PG on

Very high-perfor-
mance control with
a PG on the motor
side (simple servo-

Very high-perfor-
mance control
without a PG on
the motor side
(such as simple
servodrives, torque

Main Applications multlple mot01.'s 01s1on.speed €0 | the motor side, and | drives, high-preci- | control, and torque
with a single Drive | trol using a PG on . . .
. S for replacing open- | sion speed control, |limiting), and func-
and for replacing | the machine side . ..
existing Drives loop vector control | torque control, and | tion applications
of the previous VS-| torque limiting) | between flux vec-
616GS. 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 .
1 1:40 1:40 1:100 1:1000 1:200"13
Range
Speed Control
) +2t03% 10.03% +0.2% +0.02% 10.2%
Accuracy
Basic Speed A 40 10
Perfor- Response*3 pprox. 1 Hz Approx. 1 Hz 5Hz Hz Hz
mance ;
Maximum
Output Fre- 400 Hz 400 Hz 400 Hz 400 Hz 60 Lz 13
quency
Starting
4 150%/3 Hz 150%/3 Hz 150%/1 Hz 150%/0 min~! 150%/0.3 Hz
Torque
Rotational autotun- | Rotational autotun- | Rotational autotun-
Apphca— Line-to-line resis- | Line-to-line resis- | &’ s.tatlonar.y e, staponary ne, s‘tatlonar.y
tion . autotuning, station-| autotuning, staS |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

Control Mode V/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
acceleration/decel- Yes (except below
Torque Limit- eration, below min- minimum fre-
. %5 No No . Yes .
ing imum frequency, or quency and during
during reverse reverse rotation)
rotation)
Yes (except below
Torque Con- ini -
36 No No No Yes minimum fre.
trol quency and during
reverse rotation)
Yes (except for | Yes (Except below
Droop Con- . 1 § . )
*710 No No No 0 min~! and dur: minimum fre.
trol ing reverse rota- | quency and during
Applica- tion) reverse rotation)
tion Zero-servo
Func- C "8 No No No Yes No
tions ontro
(Cont.) |Speed Estima-
tion (Detec- -
ti on)( Yes (speed and St(ii)sn(aslﬁ(eiei)?aitiz; Yes (speed and Yes (speed and Yes (speed and
I rotation direction N . rotation direction | rotation direction | rotation direction
nstantancous estimation) direction estima- estimation) detection) estimation)
Speed tion)
Search™
Automatic
Energy-saving Yes Yes Yes Yes Yes
Control*1?
High-slip (Under develop- | (Under develop- | (Under develop-
Braking* 1 Yes Yes ment) ment) ment)
Feed Forward
Control*12 No No No Yes Yes
on

* % % % %

*

1. The variable 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 a rated load and when the load is stable. (For open-loop vector control 1 and 2, the motor temperature
must be 25 °C + 10 °C.)

3. The speed response guidelines indicating the extent of the motor's actual speed gain in proportion to the speed reference, which changes in a sinusoidal wave
form, within a range where motor torque does not become saturated.

. A guideline for the motor torque that can be generated when started at a low 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 a torque motor, etc.

. This function performs simple positioning control (servo lock), without using an external positioning control device.

9. 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 deceleration time without using a braking resistor by making the motor winding absorb regenerative power. As a standard, this func-
tion is effective with a motor running on 160 kW or less with a high-inertia load.

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 on the regenerative side.

0 N N A
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HApplication 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-slip braking, motor loss increases, so use a high-slip braking frequency of 5% ED or less, and
a braking 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 a function 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 a fixed speed, the speed will not fall below the minimum frequency and the motor will
not slip 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.

Be sure to 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.



Varispeed G7 Control Modes .

Load torque (%)

A
200 ) ) )
Driving torque
100 -
0 83 |, 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 there is a possibility of starting with the motor already rotating, enable the speed search function (b3-
01=1).

e When lowering a torque limit (L7-[ ][ ]), set it to as high a value as possible within the range allowed 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.
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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

BFlux 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




Drive Application Precautions .

Drive Application Precautions

This section provides precautions for selecting, installing, setting, and handling Drives.

& Selection

Observe the following precautions in selecting Drive.

Hinstalling Reactors

A large peak current will flow in the power input circuit when the Drive is connected to a large-capacity power
transformer (600 kVA or higher) or when switching a phase capacitor. Excessive peak current can destroy the
convertor section. To prevent this, install a DC 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 a thyristor 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.

Power supplg‘/ooo DC or AC reactor
capacity (KVA) Required
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 Drive is 1.1 times the sum of all the motor rated currents.

HInitial 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 a large initial torque is required, select Drive with a somewhat
larger capacity or increase the capacity of both the motor and the drive.

10

EEmergency Stop
Although the Drive's protective functions will stop operation when a fault occurs, the motor will not stop

immediately. Always provide mechanical stop and protection mechanisms on equipment requiring an emer-
gency stop.

mOptions

Terminals B1, B2, ©, @1, @2, @3 are for connecting only the options specifically provided by
Yaskawa. Never connect any other devices to these terminals.




& 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.

Hinstallation Direction

Mount the Drive vertically to a wall 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.)

EDC Injection Braking

The motor can overheat if the DC injection braking voltage or braking time is set to a large value.

HAcceleration/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 (GD2/4). 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 deceleration 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.

EWiring Check

The Drive will be internally damaged if the power supply voltage is applied to output terminal U/T1, V/T2, or
W/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.

EMaintenance and Inspections

After turn OFF the main circuit power supply, always 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 slightly higher than when operated with a com-
mercial 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% torque is required continuously at low speed, consider using a special drive or vector motor.

Hinstallation 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 a commercial 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 a machine that has been operated at a constant speed is to 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 special 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 almost the same when the
motor is operated with a commercial 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.

HPole-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 Drive is long, use a cable
thick enough to connect the motor and Drive to prevent motor torque reduction.

EExplosion-proof Motor

When an explosion-proof motor is to be used, it must be subject to an explosion-proof test in conjunction with
the Drive. This is also applicable when an existing explosion-proof motor is to be operated with the Drive.
Since the Drive itself is, however, not explosion-proof, always install it in a safe place.

B Gearmotor

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.

ESynchronous Motor

A synchronous motor is not suitable for Drive control. If a group of synchronous motors is individually 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 UL and CE Markings

Information regarding conformance to UL and CE markings is provided in this section.

€ 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), electrical 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 sides is required (IP4X or higher: panel installation).



Conformance to UL and CE Markings

Input Fuses

In order to conform to the Low Voltage Directive or UL, fuses must be provided for inputs. Use UL-compatible

input fuses with ratings higher than the voltages and currents, and fusing 1%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)
Voltage Drive Model — Fusing
Class Number Sl || (GUei PTG (s Model Number | Manufacturer | Ratings 12t
CIMR-G7U V) (A) (A2sec) )
(A“sec)
20P4 240 10 12 to 25 A60Q12-2 FERRAZ 610 ZOX 17
20P7 240 15 23 to 55 CR2LS-20/UL FUII 610201:/ 27
21P5 240 20 34 to 98 CR2LS-30/UL FUII 22500[:/ 60
250V
22P2 240 30 8210 220 CR2LS-50/UL FUJI 30 A 200
250 vV
23P7 240 40 220 to 610 CR2LS-75/UL FUIJI 50 A 560
250 vV
25P5 240 50 290 to 1300 CR2LS-75/UL FUJI 75 A 560
250 V
27P5 240 60 450 to 5000 CR2LS-100/UL FUIT 75 A 810
250V
2011 240 90 1200 to 7200 CR2L-125/UL FUIJI 100 A 1570
250V
2015 240 120 1800 to 7200 CR2L-150/UL FUJI 2260
200-240 125 A
V class 250V
2018 240 140 870 to 16200 CR2L-150/UL FUJI 150 A 2260
250 vV
2022 240 160 1500 to 23000 CR2L-200/UL FUJI 150 A 4010
250V
2030 240 220 2100 to 19000 CR2L-260/UL FUJI 200 A 7320
250 V
2037 240 270 2700 to 55000 CR2L-300/UL FUIT 260 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 350 A 24000
250V
2075 240 500 11000 to 64000 | CR2L-500/UL FUIJI 450 A 40000
250 vV
2090 240 600 13000 to 83000 | CR2L-600/UL FUJI 600 A 52000 10
250 V I
2110 240 700 13000 to 83000 A50P700-4 FERRAZ 600 A 49000




Table 10.2 Selection Requirements for Input Fuses with Examples

. Selection Requirements Input Fuse (Examples)
Religde Drll\}ljm'vtl)(;(:el Voltage | Current Fusing 12t Fusing
Class i 2
CIMR-G7U V) (A) (A2sec) Model Number | Manufacturer | Ratings 2I t
(A“sec)
40P4 480 5 16 to 660 CR6L-20/UL FUJI 62000[:/ 26
40P7 480 10 19 to 660 CR6L-20/UL FUJI 620001 26
41P5 480 10 46 to 660 CR6L-30/UL FUII 63)0001:/ 59
42P2 480 15 78 to 660 CR6L-50/UL FUJI 65000[:/ 317
600 V
43P7 480 20 110 to 660 CR6L-50/UL FUIJI 50 A 317
600 V
44P0 480 30 220 to 660 CR6L-50/UL FUJI 50 A 317
600 V
45P5 480 40 240 to 900 CR6L-50/UL FUJI 50 A 317
600 V
47P5 480 50 320 to 900 CR6L-75/UL FUJI 75 A 564
600 V
4011 480 50 1000 to 1800 CR6L-100/UL FUJI 100 A 1022
600 V
4015 480 60 1500 to 4100 CRO6L-150/UL FUJI 150 A 3070
600 V
4018 480 70 530 to 5800 CR6L-150/UL FUIJI 150 A 3070
600 V
4022 480 90 1130 to 5800 CR6L-150/UL FUIJI 3070
380-480 150 A
V class 600 V
4030 480 110 1700 to 5800 CR6L-150/UL FUJI 150 A 3070
600 V
4037 480 140 2000 to 13000 CR6L-200/UL FUII 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 FUJI 300 A 17700
600 V
4075 480 280 9000 to 55000 CR6L-300/UL FUIJI 300 A 17700
700 V
4090 480 330 12000 to 23000 A70P400-4 FERRAZ 400 A 19000
700 V
4110 480 400 18000 to 64000 AT0P450-4 FERRAZ 450 A 24000
700 V
4132 480 450 28000 to 250000 A70P600-4 FERRAZ 600 A 43000
700 V
4160 480 540 40000 to 250000 A70P700-4 FERRAZ 700 A 59000
700 V
4185 480 620 43000 to 400000 AT70P900-4 FERRAZ 900 A 97000
700 V
4220 480 750 63000 to 400000 A70P900-4 FERRAZ 900 A 97000
700 V
4300 480 1000 | 94000 to 920000 | A70P1000-4 FERRAZ 1000 A 120000




Conformance to UL and 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 below.
« Install a noise filter that conforms to European Standards on the input side. (Refer to Table 10.3 EMC
Noise Filters).
* Use a shielded 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.)

L1L2L3PE

| | | | Remove the paint on the ground side.
@ / ) 1

Inputs
Drive
Filter
Outputs
SriL2Ls Tm2t3d
b Sy

Wiring length:
40 cm max.

Metallic plate /

Remove the paint on the ground side.

i 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

-
Al

Inputs

Filter

Outputs

Drive

I | | | | ! DueLs T1T2et3d

1 ||

Wiring length:
40 cm max.

Metallic plate

(C g [ 0)

e

=~ Wiring length: 20 m max.
Remove the paint on the ground side.

Remove the paint on the ground side.

Fig 10.7 Installation Method for Filter and Drive (CIMR-G7U2022 to 2110, 4022 to 4300)

Table 10.3 EMC Noise Filters

Drive Model Noise Filter (Made by Schaffner)
Voltage N —
Class CIMR-G7U Model Number Rated Current (A) Weight (kg) Dimensions
20P4
FS 5972-10-07 10 1.1 141 x 330 x 46
20P7
21P5 FS 5972-18-07 18 1.3 141 x330x 46
22P2
FS 5972-35-07 35 1.4 141 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
5110 FS 5972-300-37 450 11 130 x 610 x 240




Conformance to UL and CE Markings

Table 10.3 EMC Noise Filters

Drive Model Noise Filter (Made by Schaffner)
Voltage Number
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
480 V 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
9 CIMR-G7U Model Number Manufacturer Ratings Code Number
20P4
200-240 V class UZDA-B YASKAWA 54 A8mH X010084
20P7
40P4
380-480 V class UZDA-B YASKAWA | 32A28mH X010052
40P7
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€ UL Markings

The G7 is UL listed to UL Standard 508C, UL FILE No.: E13145.

& Conformance to UL Standard

To comply with UL standard, follow the appropriate installation instructions.

m Installation Site

Install the Inverter in a pollution degree 2 environment or equivalent.

B Specification of Closed-Loop Connector

The closed-loop connectors must be installed on conductors before installing to terminal blocks.

Use UL Listed closed-loop connectors shown in Table 10.5 below.
Table 10.5 JST Closed-Loop Connector Model

Inverter JST Kit P/N
Model CIMR-G7 Input Input Output Output

Wire Size JST Kit P/N Wire Size JST Kit P/N

2015 2 AWG 38-8 4 AWG 22-8

2018 2 AWG 38-8 2 AWG 38-8

2022 1/0 AWG 60-8 1/0 AWG 60-8

2030 3/0 AWG 80-10 3/0 AWG 80-10

2037 4/0 AWG 100-10 4/0 AWG 100-10

2045 1/0 AWG 60-10 (2 per Ph) 1/0 AWG 60-10 (2 per Ph)

2055 3/0 AWG 80-10 (2 per Ph) 3/0 AWG 80-10 (2 per Ph)

2075 250 kemil 150-12 (2 per Ph) 4/0 AWG 100-12 (2 per Ph)

2090 400 kemil 200-12 (2 per Ph) 250 kemil 150-12 (2 per Ph)

2110 400 kemil 200-12 (2 per Ph) 300 kemil 150-12 (2 per Ph)

4018 6 AWG 14-6 6 AWG 14-6

4022 4 AWG 22-6 4 AWG 22-6

4030 2 AWG 38-8 4 AWG 22-8

4037 2 AWG 38-8 2 AWG 38-8

4045 1/0 AWG 60-8 1/0 AWG 60-8

4055 3/0 AWG 80-10 3/0 AWG 80-10

4075 4/0 AWG 100-10 4/0 AWG 100-10

4090 1/0 AWG 60-10 (2 per Ph) 1/0 AWG 60-10 (2 per Ph)

4110 3/0 AWG 80-10 (2 per Ph) 3/0 AWG 80-10 (2 per Ph)

4132 3/0 AWG 80-12 (2 per Ph) 3/0 AWG 80-12 (2 per Ph)

4160 4/0 AWG 100-12 (2 per Ph) 4/0 AWG 100-12 (2 per Ph)

4185 250 kemil 150-16 (2 per Ph) 250 kemil 150-16 (2 per Ph)

4220 400 kemil 200-16 (2 per Ph) 300 kemil 150-16 (2 per Ph)

4300 650 kemil 325-16 (2 per Ph) 650 kemil 325-16 (2 per Ph)




Conformance to UL and CE Markings

EControl Circuit Terminal

A UL Listed, Class 2 power supply must be used for the control circuits. See Table 10.6 below.
Table 10.6 Power Supply for Control Circuits

Input/Output Terminal Power Supply

Open Collector Outputs P3, P4, PC, C3,C4 Class 2 power supply
S1, S2, S3, S4,

Digital Inputs 85,86, 87, S8, LVLC power supply when using
$9, 810, S11, internal power supply. Class 2
812,8C power supply when using external

| RP, 4V, -V, Al, power supply.

Analog Inputs A2, A3, AC

Hinterrupting Rating

WARNING! Fire Hazard. Install adequate branch circuit protection according to applicable local codes and
this manual (Table 10.2). Failure to comply could result in fire and damage to the drive or injury to personnel.

The G7 drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical
amperes, 240 Vac (200 V class) and 480 Vac (400 V class), when protected by branch circuit protection
devices specified in this manual. Use a circuit breaker or fuses having an interrupting rating not less than
100,000 RMS symmetrical amperes, 600 VAC maximum.

B Motor Overheat Protection

To protect the motor from overheating, set the E2-01 constant in the Inverter to the same value as the level of
the motor rated current.
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User Parameters

Factory settings are given in the following table. These setting are for a 200-240 V Class Drive of 0.4 kW
set to factory set control method (open-loop vector control).

Table 10.7 User Parameters

Factory . Factory )
No. Name Setting Setting No. Name Setting Setting
A1-00 Language S clection for digital 1! b5-11 |PID reverse output selection 0
operator display
A1-01 |Parameter access level 2 b5-12 Selection of PID.feedback com- 0
mand loss detection
A1-02 |Control method selection 21 b5-13 ?ID feedback command foss detec- 0
tion level
A1-03 |Initialize 0 b5-14 EID feedback command loss detec- 10
tion time
A1-04 [Password 0 b5-15 |PID sleep function operation level 0.0
AT-05 [Password setting 0 b5-16 [PID sleep operation delay time 0.0
A2-01to . Acceleration/deceleration time for
A2-32 User setting parameters - b5-17 PID reference 0.0
bI-01 [Reference selection 1 b6-01 |Dwell frequency at start 0.0
b1-02 [Operation method selection 1 b6-02 [Dwell 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 selection for setting E1- 0 b7-01 | Droop control gain 0.0
09 or less
b1-06 [Read sequence input twice 1 b7-02 [Droop control delay 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- . . x4
b1-08 aramming modes 0 b8-02 |Energy-saving gain 1.0
Zero speed level (DC injection . . *5
b2-01 braking starting frequency) 0.5 b8-03 |Energy-saving filter time constant | (.50
b2-02 |DC injection braking current 50 b8-04 |Energy-saving coefficient *6
b2-03 |DC injection braking time at start 0.00 b8-05 ;c;:lvter detection filter time con- 20
b2-04 |DC injection braking time at stop 0.50 b8-06 [Search operation voltage limiter 0
b2-08 uMneluegnetlc flux compensation vol- 0 b9-01 |Zero-servo gain 5
b3-01 |Speed search selection 2727%3 b9-02 |Zero-servo completion width 10
b3-02 |Speed search operating current 100*2 C1-01 |Acceleration time 1 10.0
b3-03 [Speed search deceleration time 2.0 C1-02 [Deceleration time 1 10.0
b3-05 [Speed search wait time 0.2 CI1-03 [Acceleration time 2 10.0
b4-01 |[Timer function ON-delay time 0.0 CI-04 [Deceleration time 2 10.0
b4-02 |Timer function OFF-delay time 0.0 CI-05 [Acceleration time 3 10.0
b5-01 [PID control mode selection 0 C1-06 |Deceleration time 3 10.0
b5-02 [Proportional gain (P) 1.00 CI-07 [Acceleration time 4 10.0
b5-03 [Integral (I) time 1.0 CI1-08 [Deceleration time 4 10.0
b5-04 [Integral (I) limit 100.0 CI-09 [Emergency stop time 10.0
b5-05 |Derivative (D) time 0.00 CI-10 [Accel/decel time setting unit 1
b5-06 | PID limit 100.0 Cl-11 Accel/decel time switching fre- 0.0
quency
b5-07 |PID offset adjustment 0.0 Co-o1 [>eurve characteristic time at 020
acceleration start
bS-08 |PID primary delay time constant | 0.00 C2.0p [>-curve characteristic time at 0.20
acceleration end
b5-09 P.ID output characteristics selec- 0 C2-03 S-curve gharacterlstlc time at 020
tion deceleration start
b5-10 |PID output gain 1.0 C2.04 |>-curve characteristic time at 0.00
deceleration end

10-20



User Parameters

Table 10.7 User Parameters (Continued)

Factory . Factory .
No. Name Setting Setting No. Name Setting Setting

C3-01 |Slip compensation gain 1.073 d3-01 |Jump frequency 1 0.0
C3-02 ﬁﬁi compensation primary delay | ) > d3-02 [Jump frequency 2 0.0
C3-03 |[Slip compensation limit 200 d3-03 [Jump frequency 3 0.0
C3-04 Slip compensatlon selection during 0 d3-04 |Jump frequency width 1.0

regeneration
C3-05 Outpqt voltage limit operation 0 44-01 F requency reference hold function 0

selection selection
C4-01 [Torque compensation gain 1.00 d4-02 [+ - Speed limits 10
C4-02 Torque. compensation primary 20*2*3 d5-01 |Torque control selection 0

delay time constant
C4-03 [Forward starting torque 0.0 d5-02 |Torque reference delay time 0
C4-04 [Reverse starting torque 0.0 d5-03 [Speed limit selection 1
C4-05 [Starting torque time constant 10 d5-04 |[Speed limit 0
C5-01 [ASR proportional gain 1 20.00 d5-05 |[Speed limit bias 10
C5-02 |ASR integral () time 1 0.500 d5-06 tsi‘rf:rd/ torque control switching 0
C5-03 [ASR proportional gain 2 20.00 d6-01 [Field weakening level 80
C5-04 [ASR integral (I) time 2 0.500 d6-02 |[Field frequency 0.0
C5-05 [ASR limit 5.0 d6-03 [Field forcing 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 |ASR integral (I) limit 400 E1-03 [V/f pattern selection F
C6-02 |Carrier frequency selection 60 E1-04 |Max. output frequency 60.0

. - 200.0

C6-03 | Carrier Frequency Upper Limit 15.0% E1-05 |Max. voltage 9 7
C6-04 |Carrier Frequency Lower Limit 15.076 E1-06 |Base frequency 60.0"2
C6-05 gzﬁer Frequency Proportional 00 E1-07 |Mid. output frequency 3.0%2
C6-11 Carrier frequency for open-loop 4 E1-08 |Mid. output frequency voltage 15.072*7

vector control 2
d1-01 |Frequency reference 1 0.00 E1-09 |Min. output frequency 1572
d1-02 |Frequency reference 2 0.00 E1-10 |Min. output frequency voltage 9072
d1-03 |Frequency reference 3 0.00 El-11 |[Mid. output frequency 2 0.0™
d1-04 |Frequency reference 4 0.00 E1-12 |Mid. output frequency voltage 2 0.0
d1-05 |Frequency reference 5 0.00 E1-13 |Base voltage 0.0710
d1-06 |Frequency reference 6 0.00 E2-01 |[Motor rated current 1.9076
d1-07 |Frequency reference 7 0.00 E2-02 |Motor rated slip 2.90%0
d1-08 |Frequency reference 8 0.00 E2-03 |[Motor no-load current 1.207°
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 0.84270
d1-11 |Frequency reference 11 0.00 E2-06 |Motor leak inductance 18270
dI-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 coefficient 2 | 0.75 10
d1-14 |Frequency reference 14 0.00 E2-09 ﬁgtgi ﬁlggl;glslsic;olrltoosrs I 0.0 r—.
d1-15 |Frequency reference 15 0.00 E2-10 sation q P 14*4
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 Motor 2 max. output frequency 60.0°2

(FMAX)

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 i\gzt)o r 2 max. voltage frequency 60.0




Table 10.7 User Parameters (Continued)

Factory . Factory )
No. Name Setting Setting No. Name Setting Setting
Motor 2 mid. output frequency 1 9 Analog output signal level for
E3-05 (FB) 3.0 Fa-08 channel 2 0
E3-06 \lt/(l)(l)::greerrél\(li.C())utput frequency 12.6 7 F5-01 |Channel 1 output selection 0
E3-07 ?l/sli;[[(g\li min. output frequency 052 F5-02 [Channel 2 output selection 1
E3-08 VMO?:;)grez(lz/lﬁ'lg;tpm frequency 23%7 F5-03 |Channel 3 output selection 2
E4-01 |[Motor 2 rated current 1.90 *0 F5-04 |Channel 4 output selection 4
E4-02 |Motor 2 rated slip 2.90 6 F5-05 |[Channel 5 output selection 6
E4-03 [Motor 2 no-load current 1.20 *6 F5-06 |[Channel 6 output selection 37
E4-04 ﬁ(gslrei)number of poles (number 4 F5-07 |Channel 7 output selection OF
E4-05 |Motor 2 line-to-line resistance 9.84276 F5-08 |[Channel 8 output selection OF
E4-06 [Motor 2 leak inductance 18.276 F5-09 |DO-08 output mode selection 0
E4-07 |Motor 2 rated capacity 0.40™° F6-01 Qpergtlon selection after commu- 1
nications error
F1-01 [PG constant 1024 Fe- |mput ‘evel of external fault from |,
Communications Option Card
. . . Stopping method for external fault
F1-02 21252?38;61&“% at PG open cir- 1 F6-03 |from Communications Option 1
Card
F1-03 Operation selection at overspeed | F6-04 Trace sarr}pllng from Communica- 0
(0S) tions Option Card
F1-04 |Operation selection at deviation 3 F6-06 Torquf: reference/tprque h.mlt 1
selection from optical option
F1-05 [PG rotation 0 H1-01 [Terminal S3 function selection 24
F1-06 z)?) division rate (PG pulse moni- 1 H1-02 |Terminal S4 function selection 14
F1-07 illllt;bggld;/;l;lfedurlng accel/decel 0 H1-03 |Terminal S5 function selection 3(0)"®
F1-08 |Overspeed detection level 115 H1-04 |[Terminal S6 function selection 4(3)"8
F1-09 |Overspeed detection delay time 0.0 H1-05 |Terminal S7 function selection 6 (4)*8
F1-10 Ei)‘;is‘:zle speed deviation detec- [ H1-06 |Terminal S8 function selection 8 (6)
F1-11 Ezﬁejzg}e/ ts1rr)rel Zd deviation detec- 0.5 H1-07 |Terminal S9 function selection 5
F1-12 |Number of PG gear teeth 1 0 HI1-08 [Terminal S10 function selection 32
F1-13 |Number of PG gear teeth 2 0 H1-09 |Terminal S11 function selection 7
FI-14 [PG open-circuit detection time 2.0 HI-10 |[Terminal S12 function selection 15
F2-01 Bl—polar or uni-polar input selec- 0 H2-01 Terrnlnal M1-M2 function selec- 0
tion tion (contact)
F3-01 |Digital input option 0 Ho.0p | Lrminal M3-M4 function selec- 1
tion (open collector)
F4-01 |[Channel 1 monitor selection 2 H2-03 Tem1nal M3-M6 function selec- 2
tion (open collector)
F4-02 |Channel 1 gain 1.00 H2-04 Terminal P3 function selection 6
(open-collector)
F4-03 |Channel 2 monitor selection 3 H2-05 Terminal P4 function selection 5
(open-collector)
F4-04 |Channel 2 gain 0.50 H3-01 i‘ig)“al fevel selection (terminal 0
F4-05 |[Channel 1 output monitor bias 0.0 H3-02 [Gain (terminal A1) 0
F4-06 [Channel 2 output monitor bias 0.0 H3-03 [Bias (terminal AT) 100.0
F4-07 Analog output signal level for 0 H3-04 Signal level selection (terminal 0

channel 1

A3)




Table 10.7 User Parameters (Continued)

User Parameters

Factory . Factory .
No. Name Setting Setting No. Name Setting Setting
H3-05 Multi-function analog input (termi- 2 L2-04 |Voltage recovery time 0.3
nal A3)
H3-06 |Gain (terminal A3) 100.0 L2-05 |Undervoltage detection level 190%7
H3-07 |Bias (terminal A3) 0.0 L2-06 [KEB deceleration time 0.0
Multi-function analog input termi- . #11
H3-08 nal A2 function selection 2 L2-07 |Momentary recovery time 0
H3-09 Multl-fupctlon analog mput termi- 0 L2-08 Frequency reduction gain at KEB 100
nal A2 signal level selection start
H3-10 |Gain (terminal A2) 100.0 L3 [0 prevention selection during |
H3-11 |Bias (terminal A2) 0.0 L3-02 [Stall prevention level during accel 150
H3-12 [Analog input filter time constant 0.03 L3-03 [Stall prevention limit during accel 50
H4-01 |Monitor selection (terminal FM) 2 L3-04 izl;lpreventlon selection during 1
H4-02 | Gain (terminal FM) 1.00 13-05 Stall.preventlon selection during |
running
H4-03 |Bias (terminal FM) 0.0 1.3-06 rsntig prevention level during run- [ o
H4-04 |Monitor selection (terminal AM) 3 L4-01 [Speed agreement detection level 0.0
H4-05 |[Gain (terminal AM) 0.50 L4-02 [Speed agreement detection width 2.0
H4-06 |Bias (terminal AM) 0.0 L4-03 (Sf/fi’d agreement detection fevel |,
H4-07 Analog output 1 signal level selec- 0 L4-04 Speed agreement detection width 20
tion (+/-)
H4-08 Analog output 2 signal level selec- L4-05 Operaimon. W‘hen frequency refer- 0
tion ence is missing
H5-01 [Station address IF 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 Stop ping method after communi- 3 L6-02 |Torque detection level 1 150
cation error
H5-05 Comrr.lumcatlon error detection 1 L6-03 |Torque detection time 1 0.1
selection
HS5-06 |[Send wait time 5 L6-04 |Torque detection selection 2 0
H5-07 |[RTS control ON/OFF 1 L6-05 |[Torque detection level 2 150
H6-01 [Pulse train input function selection 0 L6-06 [Torque detection time 2 0.1
H6-02 |Pulse train input scaling 1440 L7-01 [Forward drive torque limit 200
H6-03 |Pulse train input gain 100.0 L7-02 |[Reverse drive torque limit 200
H6-04 [Pulse train input bias 0.0 L7-03 [Forward regenerative torque limit 200
H6-05 [Pulse train input filter time 0.10 L7-04 [Reverse regenerative 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 [Overheat pre-alarm level 95
L1-01 [Motor protection selection 1 L8-03 Operation selection after overheat 3
pre-alarm
L1-02 |Motor protection time constant 1.0 L8-05 {Eﬁl ut open-phase protection selec- 0
L1-03 Alarm operatlop selection during 3 1.8-07 Outpu.t open-phase protection 0
motor overheating selection
L1-04 }[\i/f)(;tor overheating operation selec- 1 L8-09 |Ground protection selection 1
L1-05 Motor temperature input filter time 0.20 L8-10 |Cooling fan control selection 0
constant
L2-01 [Momentary power loss detection 0 L8-11 [Cooling fan control delay time 60
L2-02 E/[n(i:lentary power loss ridethru 0.17¢ L8-12 | Ambient temperature 45
L2-03 |Min. baseblock time 0.5 L8-15 OL2 characteristics selection at 1
low speeds
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Table 10.7 User Parameters (Continued)

Factory . Factory )
No. Name Setting Setting No. Name Setting Setting
L8-18 |Soft CLA selection 1 02-01 L‘SSAL REMOTE key enablerdis-[—
n1-01 Huntmg-preventlon function selec- | 02-02 STOP key duru‘lg control circuit |
tion terminal operation
nl-02 [Hunting-prevention gain 1.00 02-03 [User parameter initial value 0
Speed feedback detection control . 6
n2-01 (AFR) gain 1.00 02-04 |kVA selection 0
Speed feedback detection control Frequency reference setting
n2-02 (AFR) time constant >0 02-05 method selection 0
Speed feedback detection control Operation selection when digital
n2-03 (AFR) time constant 2 750 02-06 operator is disconnected 0
n3-01 High-slip .braklng deceleration fre- 5 02-07 |Cumulative operation time setting 0
quency width
n3-02 |High-slip braking current limit 150 02-08 tCi(L)lrrlnulatlve operation time selec- 0
n3-03 [High-slip braking stop dwell time 1.0 02-10 [Fan operation time setting 0
n3-04 |High-slip braking OL time 40 02-12 Ei‘;“ trace/fault history clear func- |
n4-07 |Integral time of speed estimator 0.100 03-01 [Copy function selection 0
n4-08 forr()p ortional gain of speed estima- 15 03-02 |Read permitted selection 0
n4-17 |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 200.07
n5-03 |Feed forward proportional gain 1.0 T1-04 |Motor rated current 1.90%
01-01 [Monitor selection T1-05 [Motor base frequency 60.00
01-02 |Monitor selection after power up 1 T1-06 [Number of motor poles 4
01-03 Erequency unﬁs of reference set- 0 T1-07 |Motor base speed 1750
ting and monitor
01-04 Setting unit for frequency parame- 0 T1-08 PG pulses per revolution for teach- 600
ters related to V/f characteristics ing
01-05 |LCD brightness adjustment 3

* % X X X X X X X ¥ ¥ ¥

For V/f with PG control: 1.0

R I N N

. The contents is ignored if the setting is 0.0.

. For Drives with a capacity of 55 kW or more: 2.00

. Setting range and initial setting depend on Drive capacity.
. Setting for 200-240 V class Drives. For 380-480 V class Drives, double the value.
. Factory setting in the parentheses is for 3-wire sequence.

10.E1-13 will have the same value as E1-05 after autotuning.
11.If 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 is for a 200-240 V Class Drive for 0.4 kW.)

. Not initialized. (Japanese standard specifications: A1-01 = 1, A1-02 = 2)
. The factory setting will change if the control method is changed. The factory settings given above are for V/f without PG control.
. Factory setting depends on the control method (A1-02).




Index

Symbols

+/- speed, 6-75

Numerics

2-wire sequence, 6-7

3-wire sequence, 6-8

A

AC reactor, 2-17

acceleration and deceleration times, 6-15
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

autotuning mode, 3-5, 3-14

B

baseblock circuit error, 7-7
braking resistor, 2-21

braking resistor unit, 2-21

BUS Option Com Err, 7-7, 7-12

C

CALL Com Call, 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

communications on standby, 7-12

communications option card A/D converter error, 7-8
communications option card DPRAM error, 7-8
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

control fault, 7-5

control method, 4-8

control method selection error, 7-13
control power fault, 7-3

cooling fin overheating, 7-3

CPF00 CPF, 7-7

CPF01 CPFO1, 7-7

CPU internal A/D converter error, 7-8
CPU-ASIC mutual diagnosis fault, 7-8

crimp terminals, 2-5, 2-40

D

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

digital operator communications error 1, 7-7
digital operator communications error 2, 7-7
digital operator connection fault, 7-7

digital output cards, 6-156

drive mode, 3-5, 3-7

dwell function, 6-19

E

EEPROM error, 7-7

EEPROM write error, 7-14

EF External Fault, 7-9

EFO0 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

external fault function, 6-78



Index

F

FBL Feedback Loss, 7-6, 7-11

FJOG, 6-77

forward/reverse run commands input together, 7-9
frequency reference, 6-2, 6-25

fuse blown, 7-2

G

ground fault, 7-2
ground fault interrupter, 2-15

ground wiring, 2-20

H

high-slip braking OL, 7-4

hunting-prevention function, 6-37

I

incorrect drive capacity setting, 7-13
inductive noise, 2-19

inrush prevention circuit fault, 7-3
installation site, 1-10

installed braking resistor overheating, 7-4
internal braking transistor fault, 7-4

drive input voltage, 6-113

drive overload, 7-4

drive’s cooling fan stopped, 7-3

J

jump frequency function, 6-27

L

limiting motor rotation direction, 6-56

loaded operation, 4-15

Index-2

M

magnetic contactor, 2-17

main circuit overvoltage, 7-2

main circuit undervoltage, 7-3, 7-9

main circuit voltage fault, 7-3

maintenance and inspection, 8-1
MODBUS/Memobus communications, 6-84
MODBUS/Memobus communications error, 7-7, 7-12
modes, 3-5

motor parameters, 6-108

motor overheating, 7-9

motor overheating alarm, 7-3

motor overheating fault, 7-4

motor overload, 7-4

motor protection operation time, 6-53

mounting dimensions, 1-7

multi-function analog input, 6-43
multi-function analog input selection error, 7-13
multi-function input selection error, 7-13

multi-step speed operation, 6-5

N

noise filter, 2-17

no-load operation, 4-14

number of gear teeth between PG and motor, 6-154
number of PG pulses, 6-153

O

OH Heatsink Overtemp, 7-9
OH2 Over Heat 2, 7-9

OH3 Motor Overheat 1, 7-9
OL3 Overtorque Det 1, 7-10
OL4 Overtorque Det 2, 7-10
OPEO1 kVA Selection, 7-13
OPE11 Carr Freq/On-Delay, 7-14
OPEO2 Limit, 7-13

OPEO03 Terminal, 7-13

OPEO5 Sequence Select, 7-13
OPEO06 PG Opt Missing, 7-13
OPEO07 Analog Selection, 7-13
OPEOS, 7-13



Index

OPE09, 7-13

OPE10 V/f Ptrn Setting, 7-14
open chassis type, 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

slip 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

UL3 Undertorq Det 1, 7-10

UL4 Undertorq 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/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 Drives is available by phone as follows:
Normal:  Monday through Friday during the hours of 8 a.m. to 5:00 p.m. C.S.T.
Emergency: After normal hours, 7 days a week including weekends and holidays

To contact Drives Technical Support, please call 1-800-YASKAWA (927-5292).
From the menu, dial 2 for Drive and Drive Products, then 5 for Technical Support.

Drives Technical Support can also 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.yaskawa.com.

When calling for technical support, please have the following materials available:

oThe 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)

A list with your parameter settings

¢ A 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 via the internet.
For information, visit www.yaskawa.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 a multi-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.
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YASKAWA

YASKAWA ELECTRIC AMERICA, INC.

Drives Division

16555 W. Ryerson Rd., New Berlin, WI 53151, U.S.A.
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Internet: http://www.drives.com
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Phone: 55-11-3585-1100 Fax: 55-11-5581-8795

Internet: http://www.yaskawa.com.br

YASKAWA EUROPE GmbH
HaupstrauBe 185, 65760 Eschborn, Germany
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Phone: 886-2-2563-0010 Fax: 886-2-2567-4677

YASKAWA JASON (HK) COMPANY LIMITED
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Phone: 852-2803-2385 Fax: 852-2547-5773

BENING OFFICE

Room No. 301 Office Building of Beijing International Club,
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