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Copyright notice

©Delta Electronics, Inc. All rights reserved.

All information contained in this user manual is the exclusive property of Delta Electronics Inc. (hereinafter
referred to as "Delta ") and is protected by copyright law and all other laws. Delta retains the exclusive
rights of this user manual in accordance with the copyright law and all other laws. No parts in this manual
may be reproduced, transmitted, transcribed, translated or used in any other ways without the prior
consent of Delta.

Limitation of Liability

The contents of this user manual are only for the use of the AC motor drives manufactured by Delta.
Except as defined in special mandatory laws, Delta provides this user manual “as is” and does not offer
any kind of warranty through this user manual for using the product, either express or implied, including but
not limited to the following: (i) this product will meet your needs or expectations; (ii) the information
contained in the product is current and correct; (iii) the product does not infringe any rights of any other
person. You shall bear your own risk to use this product.

In no event shall Delta, its subsidiaries, affiliates, managers, employees, agents, partners and licensors be
liable for any direct, indirect, incidental, special, derivative or consequential damages ( including but not
limited to the damages for loss of profits, goodwill, use or other intangible losses) unless the laws contains
special mandatory provisions to the contrary.

Delta reserves the right to make changes to the user manual and the products described in the user
manual without prior notice and afterwards.



READ PRIOR TO INSTALLATION FOR SAFETY.

M Disconnect AC input power before connecting any wiring to the AC motor drive.

M Even if the power has been turned off, a charge may still remain in the DC-link
capacitors with hazardous voltages before the POWER LED is OFF. Do NOT touch the

DANGER internal circuits and components.

M There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Take anti-static measure before
touching these components or the circuit boards.

M Never modify the internal components or wiring.

M Ground the AC motor drive by using the ground terminal. The grounding method must
comply with the laws of the country where the AC motor drive is to be installed.

M Do NOT install the AC motor drive in a location with high temperature, direct sunlight or
inflammable materials or gases.

M Never connect the AC motor drive output terminals U/T1, V/T2 and W/T3 directly to the

A

CAUTION

4]

AC mains circuit power supply.

After finishing the wiring of the AC motor drive, check if U/T1, V/T2, and W/T3 are
short-circuited to ground with a multimeter. Do NOT power the drive if short circuits occur.
Eliminate the short circuits before the drive is powered.

The rated voltage of power system to install motor drives is listed below. Ensure that the
installation voltage is in the correct range when installing a motor drive.

® For 460V models, the range is between 323-528V.

Refer to the table below for short circuit rating:

Model (Power) Short circuit rating
460V 100 kKA
Only qualified persons are allowed to install, wire and maintain the AC motor drives.

Even if the three-phase AC motor is stopped, a charge with hazardous voltages may still
remain in the main circuit terminals of the AC motor drive.
The performance of electrolytic capacitor will degrade if it is not charged for a long time. It
is recommended to charge the drive which is stored in no charge condition every 2 years
for 3—4 hours to restore the performance of electrolytic capacitor in the motor drive.
NOTE: When power up the motor drive, use adjustable AC power source (ex. AC
autotransformer) to charge the drive at 70—-80% of rated voltage for 30 minutes (do not
run the motor drive). Then charge the drive at 100% of rated voltage for an hour (do not
run the motor drive). By doing these, restore the performance of electrolytic capacitor
before starting to run the motor drive. Do NOT run the motor drive at 100% rated voltage
right away.
Pay attention to the following precautions when transporting and installing this package
(including wooden crate and wood stave)
1. If you need to deworm the wooden crate, do NOT use fumigation or you will damage
the drive. Any damage to the drive caused by using fumigation voids the warranty.




2. Use other methods, such as heat treatment or any other non-fumigation treatment, to

deworm the wood packaging material.
3. If you use heat treatment to deworm, leave the packaging materials in an environment
of over 56°C for a minimum of thirty minutes.
M Connect the drive to a three-phase three-wire or three-phase four-wire Wye system to
comply with UL standards.
M If the motor drive generates leakage current over AC 3.5 mA or over DC 10 mAon a
grounding conductor, compliance with local grounding regulations or IEC61800-5-1

standard is the minimum requirement for grounding.

NOTE:
The content of this manual may be revised without prior notice. Please consult our distributors or download the latest

version at http://www.deltaww.com/iadownload acmotordrive
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Receiving and Inspection

After receiving the AC motor drive, check for the following:

1.

Inspect the unit after unpacking to ensure that it was not damaged during shipment. Make sure that
the part number printed on the package matches the part number indicated on the nameplate.

Make sure that the mains voltage is within the range indicated on the nameplate. Install the AC motor
drive according to the instructions in this manual.

Before applying power, make sure that all the devices, including mains power, motor, control board
and digital keypad, are connected correctly.

When wiring the AC motor drive, make sure that the wiring of input terminals “R/L1, S/L2, T/L3” and
output terminals “U/T1, V/T2, W/T3” are correct to prevent damage to the drive.

When power is applied, use the digital keypad (KPC-CCO01) to select the language and set
parameters. When executing a trial run, begin with a low speed and then gradually increase the speed

to the desired speed.

1-1 Nameplate Information

AhELTa DELTAELECTRONICS, INC.

Model Name ————» | MODEL: VFD750C43A-HS
Input Voltage/Current ———— | INPUT:
3PH 380-480V 50/60Hz 157A

Output Voltage/Current —————>» | OUTPUT: POWER 100HP
3PH 0-480V 150A 120KVA 75KW

Frequency Range — 5 | FREQUENCY RANGE: 0-1500Hz
Firmware Version ——— | Version: X.XX

Enclosure (IPXX) ———» | |

Certifications ——» 750HSEAAT19100001

]

Serial Number -
Product Identification —— 'Lz : j
Figure 1-1

1-2



Chapter 1 Introduction | C2000-HS

1-2 Model Name

T— High Speed Motor Drive
Installation Type

A: Wall mounted
S: Wall mounted (Frame DO)

Input Voltage / Phase
43 : 460V 3-phase
C2000 Series

Applicable Motor Capacity

300: 40HP (30kW)
370: 50HP (37kW)
450: 60HP (45kW)
550: 75HP (55kW)
750: 100HP (75kW)
900: 125HP (90kW)
1100: 150HP (110kW)
1600: 215HP (160kW)
2200: 300HP (220kW)
3550: 475HP (355kW)

Product Name (Variable Frequency Drive)

VED 750 C 43 A-HS
® ® ®

1-3 Serial Number

/S50HSEAA T 21 10 0001

®
T— Production Number

Production Week

Production Year

T: Taoyuan W:Wujiang H: Hosur

Production Factory
460V 3-Phase 100HP (75kW)

Model Name

1-3
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1-4 Apply After Service by Mobile Device

1-4-1 Location of Service Link Label

Frame DO-H

Service link label (Service Label) is pasted on the upper-right corner of the side where keypad is
installed on the case body, as the drawing below shown:

Service Label

7
The keypad area on the case body
7 | .
Figure 1-2
1-4-2 Service Link Label
Areta
il
| =0
4
QR code
- 1 b http://service.deltaww.com/ia/repair?sn=serial number
u
Taseastienoor. ——— Serial number
SERVICEDELTAWW.COM=—— \\/eb address of after service Figure 1-3

Scan QR Code to request service

1.

o &~ b

6.

Find the QR code sticker (as shown above).

Use a smartphone to run a QR Code reader APP.

Point your camera at the QR Code. Hold your camera steady until the QR code comes into focus.
Access the Delta After Service website.

Fill your information into the column marked with an orange star.

Enter the CAPTCHA and click “Submit” to complete the application.

Cannot find the QR Code?

1.
2,
3.
4.

Open a web browser on your computer or smart phone.

Enter https://service.deltaww.com/ia/repair in browser bar and press the Enter key.
Fill your information into the columns marked with an orange star.

Enter the CAPTCHA and click “Submit” to complete the application.
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1-5 RFI Jumper

(1) The drive contains Varistor / MOVs that are connected from phase-to-phase and from phase-to-ground
to prevent the drive from unexpected stop or damage caused by mains surges or voltage spikes.
Because the Varistors / MOVs from phase-to-ground are connected to ground with the RFI jumper,
removing the RFI jumper disables the protection.

(2) In the models with a built-in EMC filter, the RFI jumper connects the filter capacitors to ground to form a
return path for high frequency noise in order to isolate the noise from contaminating the mains power.
Removing the RFI jumper strongly reduces the effect of the built-in EMC filter. Although a single drive
complies with the international standards for leakage current, an installation with several drives with
built-in EMC filter can trigger the RCD. Removing the RFI jumper helps, but the EMC performance of
each drive would be no longer guaranteed.

Frame DO-H
Remove the MOV-PLATE by hands, no screws need to be loosen.

_dLe°

Figure 1-4

Isolating main power from ground:

When the power distribution system for the drive is a floating ground system (IT Systems) or an
asymmetric ground system (Corner Grounded TN Systems), you must remove the RFI jumper. Removing
the RFI jumper disconnects the internal capacitors from ground to avoid damaging the internal circuits and
to reduce the ground leakage current.

Important points regarding ground connection

M To ensure the safety of personnel, proper operation, and to reduce electromagnetic radiation, you must
properly ground the motor and drive during installation.

The diameter of the grounding cables must comply with the local safety regulations.

You must connect the shielded cable to the motor drive’s ground to meet safety regulations.

Only use the shielded cable as the ground for equipment when the aforementioned points are met.

N N A X

When installing multiple drives, do not connect the grounds of the drives in series but connect each
drive to ground. The following pictures show the correct and wrong ways to connect the grounds.

1-5
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Ground
terminal @ @ @ Ground @ @ @
D @ D terminal @ @ @
Correct wiring setup for ground wires - Wrong wiring setup for ground wires ~—
Figure 1-5 Figure 1-6

Pay particular attention to the following points:

M Do not remove the RFI jumper while the power is on.

M Removing the RFI jumper also cuts the capacitor conductivity of the surge absorber to ground and the
built-in EMC filter capacitors. Compliance with the EMC specifications is no longer guaranteed.

M Do not remove the RFI jumper if the mains power is a symmetrical grounded power system in order to
maintain the efficiency for EMC circuit.

M Remove the RFI jumper when conducting high voltage tests. When conducting a high voltage test to
the entire facility, disconnect the mains power and the motor if the leakage current is too high.

Floating Ground System (IT Systems)

A floating ground system is also called an IT system, an ungrounded system, or a high impedance /

resistance (greater than 30Q) grounding system.

M Remove the RFI jumper to disconnect the ground cable from the internal filter capacitor and surge
absorber.

M In situations where EMC is required, check for excess electromagnetic radiation affecting nearby
low-voltage circuits. In some situations, the adapter and cable naturally provide enough suppression. If
in doubt, install an extra electrostatic shielded cable on the power supply side between the main circuit
and the control terminals to increase security.

M Do not install an external RFI / EMC filter. The external EMC filter passes through a filter capacitor and
connects power input to the ground. This is very dangerous and damages the motor drive.

1-6
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Asymmetric Ground System (Corner Grounded TN Systems)

Caution:

Do not remove the RFI jumper while power to the input terminal of the drive is ON.

In the following four situations, you must remove the RFI jumper. This is to prevent the system from
grounding through the RFI and filter capacitors and damaging the drive.

You must remove the RFI jumper for an asymmetric ground system
1. Grounding at a corner in a triangle configuration [2- Grounding at a midpoint in a polygonal
configuration
(/ L1 L1
% L2 NI\/‘\A* Lo
L3 L3
Figure 1-7 Figure 1-8
3. Grounding at one end in a single-phase 4. No stable neutral grounding in a three-phase
configuration autotransformer configuration
247 L1
L2
J’F j<— L3
Figure 1-9 Figure 1-10

In the following situation, you can use the RFI jumper for a symmetrical grounding power system.

You can use the RFI jumper for a symmetrical grounding power system

In a situation with a symmetrical grounding power system, L1
you can use the RFI jumper to maintain the effect of the
built-in EMC filter and surge absorber. For example, the
diagram on the right is a symmetrical grounding power
system.

L3

Figure 1-11
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1-6 Dimensions

Frame DO
VFD300C43S-HS; VFD370C43S-HS

W ~ - -
Wi - See Detail A
1
O @ Wy , ]
= B = it
i
AN [sp)
T T I
) ® ;
\
, \
See Detail B
Detail A

******
PN

(Mounting Hole)

S1
Detail B

D2

(Mounting Hole)

Figure 1-12
Unit: mm (inch)
Frame w H1 D WA1 H2 H3 D1* D2 S1 S2
DO 280.0 500.0 255.0 235.0 475.0 442.0 94.2 16.0 11.0 18.0
(11.02) | (19.69) | (10.04) | (9.25) | (18.70) | (17.40) | (3.71) (0.63) (0.43) (0.71)

1-8

D1*: Flange mounting

Table 1-1
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Frame D
VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

D
W See Detail A D1 |
W1 B . D2
=
Qdu = : =il ‘ L')i m
e[| N =
L §§ ;
o
@ |
H /j |
| _
: (€]
S2
See Detail B
%M L . =]
S1
Detail A Detail B

(Mounting Hole)  (Mounting Hole)

Figure 1-13
Unit: mm (inch)

Frame| W H D W1 H1 H2 H3 D1* D2 S1 S2 o) ®2 @3

O | 3300 [27502850 [550.0 5250 4920 [107.2 | 16.0 | 11.0 | 180 | _ ] ]
(12.99) (10.83)|(11.22)[(21.65)|(20.67)|(19.37)| (4.22) | (0.63) | (0.43) | (0.71)

D1*: Flange mounting

Table 1-2
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Frame E

VFD900C43A-HS; VFD1100C43A-HS

w D
w1 See Detail A D1
/
/
= C O
I8
® L ®
== L
[e]=]e)
® ®
N
See Detail B S3 1| De
S
Sl
Detail A Detail B
(Mounting Hole) (Mounting Hole)
Figure 1-14
Unit: mm (inch)
Frame| W H D W1 H1 H2 H3 D1* D2 |S1,82| S3 d1 o2 ®3
E 370.0 _ 300.0 | 335.0 | 589 |560.0|528.0|143.0| 18.0 | 13.0 | 18.0 ) ) )
(14.57) (11.81)] (13.19(23.19)|(22.05)|(20.80)| (5.63) | (0.71) | (0.51) | (0.71)

D1*: Flange mounting

Table 1-3



Frame F

VFD1600C43A-HS

Chapter 1 Introduction | C2000-HS

W
W1 .
fSee Detail A
O o o o <)’
1 F
[@]=]e]
- . =
See Detail B

S3 w D2

é

Detail A (Mounting Hole)

fal

Detail B (Mounting Hole)

Figure 1-15
Unit: mm (inch)
Frame w H D W1 H1 H2 H3 D1* D2 S1 S2 S3
E 420.0 ) 300.0 | 380.0 | 800.0 | 770.0 | 717.0 | 124.0 | 18.0 13.0 250 18.0
(16.54) (11.81) | (14.96) | (31.50) | (30.32) | (28.23) | (4.88) | (0.71) | (0.51) | (0.98) | (0.71)

D1*: Flange mounting

Table 1-4
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Frame G
VFD2200C43A-HS

W D
‘ Wi ‘ ~See Detail A
71
N[ e 1 &Y B [O
2 I 2
® — @ ==
g3 o
(o] =[]
® o
——u S = —
— 5 TR (e
. S3
See Detail B
ST ST
LAFAEAFA RS A
T | =l gl |
| R
@ SP
Detail A Detail B

(Mounting Hole)

(Mounting Hole)

Figure 1-16
Unit: mm (inch)
Frame| W H D WA1 H1 H2 H3 S1 S2 S3 1 ®2 ®3
G 500.0 ) 397.0 | 440.0 {1000.0| 963.0 | 913.6 | 13.0 | 26.5 | 27.0 _ ) )
(19.69) (15.63)](217.32)[(39.37)[(37.91)|(35.97)| (0.51) | (1.04) | (1.06)

Table 1-5
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Frame H
VFD3550C43A-HS

‘ Wi ‘ /See Detail A ot
/
Ole [& - %ﬁi
1
T Jn /i I\ o ,=l@
W2
W See Detail B
@ © © ﬁ 1
* * * Detail A Detail B

(Mounting Hole) (Mounting Hole)

Figure 1-17
Unit: mm (inch)
Frame| W H D W1 W2 W3 W4 W5 W6 H1 H2 H3 H4
H 700.0 |{1435.0| 398.0 | 630.0 | 290.0 ) ) ) ) 1403.0|1346.6 ) )
(27.56)| (56.5) [(15.67)| (24.8) | (11.42) (55.24)((53.02)
Frame| H5 D1 D2 D3 D4 D5 D6 S1 S2 S3 P1 ®2 ®3
H ) 45.0 ) ) ) ) ) 13.0 | 26.5 | 25.0 ) ) )
(1.77) (0.51) | (1.04) | (0.98)

Table 1-6
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Digital Keypad
KPC-CCO01
72.0 [2.83] - 15.0 [0.59]

A
!

W)
]
Iy

116.0 [4.57]

!
Figure 1-18
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Chapter 2 Installation

2-1  Mounting Clearance

2-2 Airflow and Power Dissipation

2-1
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2-1 Mounting Clearance

M Prevent fiber particles, scraps of paper, shredded wood, sawdust, metal particles, etc. from adhering
to the heat sink

M Install the AC motor drive in a metal cabinet. When installing one drive below another one, use a metal
separation between the AC motor drives to prevent mutual heating and to prevent the risk of fire
accident.

M Install the AC motor drive in Pollution Degree 2 environments only:
Normally only nonconductive pollution occurs and temporary conductivity caused by condensation is
expected.

The appearances shown in the following figures are for reference only. The actual motor drives may look
different.

Airflow direction: == (Blue arrow) Infow € (Red arrow) Outflow <+—»
Single drive installation

(Frame DO-H) 77 ////

AN A7

B B
-4p| Inverter |-

tA ¢} A&~ eA

—

Black) Distance

&\\\\\\\\\\\\\\\\\\\\\+>

ANae=-\

Figure 2-1
Multiple drives, single , )
side-by-side horizontal D W
installation (Frame G, H) :A \ ¢A/ \ /' #A ‘\ tA %
é B 2B B % é D
%4—» Inverter |« » |nverter 4—»% %4—» Inverter
. 1
7 7 7 .
LS LN L
Figure 2-2
Multiple drives, side-by-side )
installation (Frame DO, D, E, F) G 77 W
Installlmetal separator between 3A "\ tA tA \ tA %
the drives. /Z - . | = % Z
% B B/ B B % % D
/4—» Inverter |« -1-» Inverter 4—»% %4—» Inverter
S I Sy

), Y
Figure 2-3
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Multiple drives side-by-side vertical installation (Frame D0-H)

Ta: Frame DO-G

Ta*:

Frame H

When installing one AC motor drive below another one (top-bottom installation), use a metal separation
between the drives to prevent mutual heating. The temperature measured at the fan’s inflow side must
be lower than the temperature measured at the operation side. If the fan’s inflow temperature is higher,
use a thicker or larger size of metal separator. Operation temperature is the temperature measured at

50 mm away from the fan’s inflow side. (As shown in the figure below)

W//////////////////////W omm W%
W A B
é ol -
/ B B E B B / %<E)> Inverter/
éﬁ Inverter ;<—> Inverter ﬂé é /
7 7 7 7
é ;A Tsomm /T—50mé 7z }iAé
77200 NS S s \ - 7
v " mm /
\, tA -~ % > Ta’)\ A %
7 / 7 7 -
% N e |
% B B ¢/ B B % % D 7
é<—> Inverter <—>§<—> Inverter 9% é"’ Inverter
7 : - 7 7
é —50 rr%m — 50 %/ é /
B R ]
%7/////////////////////////////////////////// T
Figure 2-4
Minimum mounting clearance
Frame A (mm) B (mm) C (mm) D (mm)
DO-F 150 100 - 0
G 200 100 - 0
H 350 0 0 200 (Ta=Ta*=40°C)
NOTE: Table 2-1

The minimum mounting clearances A-D stated in the table above apply to AC motor drives installation. Failing to
follow the minimum mounting clearances may cause the fan to malfunction and heat dissipation problems.

Frame DO

VFD300C43S-HS; VFD370C43S-HS

Frame D

VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

Frame E

VFD900C43A-HS; VFD1100C43A-HS

Frame F

VFD1600C43A-HS

Frame G

VFD2200C43A-HS

Frame H

VFD3550C43A-HS

2-3

Table 2-2
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-

MTW

¢A

NN

bo

Inverter

}o

S LIRN
M

o

1
Ok V//////%

\

NN

«_I ;

Figure 2-5

NOTE:

The mounting clearance stated in the figure is for installing the
drive in an open area. To install the drive in a confined space (such
as cabinet or electric box), follow the following rules:

(1) Keep the minimum mounting clearances.

(2) Install a ventilation equipment or an air conditioner to keep
surrounding temperature lower than operation temperature.

(3) Refer to parameter setting and set up Pr.00-16, Pr.00-17, and
Pr.06-55.

The table below shows the heat dissipation and the required air
volume when installing a single drive in a confined space. When
installing multiple drives, the required air volume shall be multiplied
by the number of the drives.

See the table below (Airflow Rate for Cooling) for ventilation
equipment design and selection.

See the table below (Power Dissipation for AC Motor Drive) for air
conditioner design and selection.

Different control mode affects the derating. See Pr.06-55 for more
information.

Ambient temperature derating curve shows the derating status in
different temperature in relation to different protection level.

See Section 9-4 for ambient temperature derating curve and
derating curves under different control mode.
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2-2 Airflow and Power Dissipation

Power Dissipation for

Airflow Rate for Cooling AC Motor Drives

Flow Rate (cfm) Flow Rate (m®hr) Power Dissipation (W)
Model No. Loss External
External | Internal | Total |External| Internal | Total ) Internal Total
(Heat sink)

VFD300C43S-HS 148 32 180 251 55 306 640 184 824
VFD370C43S-HS 148 32 180 251 55 306 796 211 1007
VFD450C43A-HS 218 32 250 370 55 425 1437 183 1620
VFD550C43A-HS 218 32 250 370 55 425 1586 334 1920
VFD750C43A-HS 188 32 220 319 55 374 1776 334 2110
VFD900C43A-HS 327 80 407 556 137 692 2425 595 3020
VFD1100C43A-HS 327 80 407 556 137 692 2515 491 3006
VFD1600C43A-HS 316 199 515 537 339 875 3717 687 4404
VFD2200C43A-HS 619 619 1051 1051 8200
VFD3550C43A-HS 1042 1042 1770 1770 12000
e The required airflow shown in the table is for installing single drive in a e The heat dissipation shown in

confined space the table is for installing single
’ drive in a confined space.

e When installing multiple drives, the required air volume should be (the e When installing multiple drives,
required air volume for single drive) x (the number of the drives) volume of heat dissipation
should be (the heat dissipated
for single drive) x (the number
of the drives).

e Heat dissipation for each model
is calculated by rated voltage,
current and default carrier.

Table 2-3
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Chapter 3 Unpacking

3-1  Unpacking
3-2 The Lifting Hook

3-1
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The AC motor drive should be kept in the shipping carton or crate before installation. In order to retain the
warranty coverage, the AC motor drive should be stored properly when it is not to be used for an extended
period of time.

3-1 Unpacking

Frame D

Cut the three pieces of packaging strap off.

Figure 3-2

3-2
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Lift the drive by hooking the lifting hole. It is now ready for installation.

Figure 3-3

3-3
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Frame E

Loosen the 16 screws at the four corners of the crate, and then remove the iron plates.

Remove the top cover, take out the EPEs and the manual.

Figure 3-6

3-4
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Lift the drive by hooking the lifting hole. It is now ready for installation.

Figure 3-7

3-5
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Frame F

Remove the six buckles fixed on the crate with a flat-head screwdriver, see the figure below.

Figure 3-9

Loosen the five screws fasten the drive on the pallet, see the figure below.

Figure 3-10

3-6
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Lift the drive by hooking the lifting hole. It is now ready for installation

Figure 3-11

3-7
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Frame G

Remove the six buckles fixed on the crate with a flat-head screwdriver, see the figure below.

Figure 3-12

Remove the top cover, take out the EPEs and the manual.

Figure 3-14

3-8
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Lift the drive by hooking the lifting hole. It is now ready for installation.

Figure 3-15

3-9
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Frame H

Remove the eight buckles fixed on the crate with a flat-head screwdriver, see the figure below.

Figure 3-16

Figure 3-17

Loosen the six screws fasten the drive on the pallet, and then remove six metal washers and six plastic
washers. See the figure below.

Figure 3-18

3-10
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Lift the drive by hooking the lifting hole. It is now ready for installation.

Figure 3-19

3-11
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Frame H Secure the Drive
Screw: M12 x 6
Torque: 340—420 kg-cm / (295.1-364.6 Ib-in.) / (33.3—41.2 Nm)

&/

Figure 3-20

3-12
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3-2 The Lifting Hook

The arrows indicate the location of the lifting holes of frame DO to H, as shown in figures below:

Frame DO

Figure 3-21

\\\ Ay
NN/
“\\\\\\\\\\\\\\\\

Applicable models: VFD300C43S-HS; VFD370C43S-HS

Frame D

IApplicable models: VF450C43A-HS; VFD550C43A-HS;

VFD750C43A-HS

Figure 3-22

Frame E

IApplicable models: VFD900C43A-HS; VFD1100C43A-HS

Figure 3-23

3-13
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Frame F
Applicable models: VFD1600C43A-HS

7

SR )

Figure 3-24
Frame G
/Applicable models: VFD2200C43A-HS

Figure 3-25
Frame H
Applicable models: VFD3550C43A-HS

Figure 3-26

3-14
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Ensure the lifting hook properly goes through the
liting hole, as shown in the following diagram.

Applicable to Frame DO-E

Figure 3-27

Applicable to Frame F-H

Figure 3-28

Ensure the angle between the lifting holes and
the lifting device is within the specification, as
shown in the following figure.

Applicable to Frame DO-E

i

0
0
0

Eob

0]
D<
00

Figure 3-29

Applicable to Frame F-H
Following drawing is only for demonstration, it may
be slightly different with the machine you have.

Figure 3-30

3-156



Chapter 3 Unpacking | C2000-HS

[This page intentionally left blank]

3-16



Chapter 4 Wiring | C2000-HS

Chapter 4 Wiring

4-1 System Wiring Diagram
4-2  Wiring

4-1
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After removing the front cover, verify if the power and control terminals are clearly noted. Read following

precautions to avoid wiring mistakes.

M Turn off the AC motor drive power before doing any wiring. A charge with
hazardous voltages may remain in the DC bus capacitors even after the power has
been turned off for a short time. Measure the remaining voltage with a DC

DANGER voltmeter before doing any wiring. For your safety, do not start wiring before the
voltage drops to a safe level (less than 25 Vpc). Installing wiring with a residual
voltage may cause personal injury, sparks and a short circuit.

M Only qualified personnel familiar with AC motor drives are allowed to perform
installation, wiring and commissioning. Make sure the power is turned off before
wiring to prevent electric shock.

M Make sure that power is only applied to the R/L1, S/L2, and T/L3 terminals. Failure
to comply may result in damage to the equipment. The voltage and current must be
in the range indicated on the nameplate (refer to Section 1-1 Nameplate
Information for details).

M All units must be grounded directly to a common ground terminal to prevent
damage from lightning strike or electric shock and reduce noise interference.

M Tighten the screws of the main circuit terminals to prevent sparks caused by

screws loosened due to vibration.

M For your safety, choose wires that comply with local regulations when wiring.
M Check the following items after finishing the wiring:
1. Are all connections correct?
CAUTION 2. Are there any loosen wires?
3. Are there any short circuits between the terminals or to ground?

4-2



4-1 System Wiring Diagram

Power input terminal

)

y

O
NFB or fuse

)

Electromagnetic

contactor

AC reactor

% % % (input terminal)

@

>> Zero-phase reactor

| EMCiilter |

Brake
module

>> Zero-phase reactor

NOTE:

— AC reactor
) (output terminal)

Figure 4-1

Refer to Section 4-2 Wiring Diagram for
detailed wiring information.

Chapter 4 Wiring | C2000-HS

Supply power according to the rated power

P(:;vr?nrilnn;ut specifications indicated in the user manual (refer
to Chapter 9 Specification).
There may be a large inrush current during power
NFB or fuse on. Refer to Section 7-2 NFB to select a suitable

NFB or Section 7-3 Fuse Specification Chart.

Electromagnetic
contactor

Switching the power ON / OFF on the primary
side of the electromagnetic contactor can turn the
drive ON/OFF, but frequent switching can cause
machine failure. Do not switch ON / OFF more
than once an hour.

Do not use the electromagnetic contactor as the
power switch for the drive; doing so shortens the
life of the drive.

Refer to Section 7-2 Magnetic Contactor / Air
Circuit Breaker to select the electromagnetic
contactor that meets your requirement.

AC reactor
(input terminal)

When the main power capacity is > 500 kVA, or
when it switches into the phase capacitor, the
instantaneous peak voltage and current
generated may destroy the internal circuit of the
drive.

It is recommended that you install an input side
AC reactor in the drive. This also improves the
power factor and reduces power harmonics. The
wiring distance should be within 10 m. Refer to
Section 7-4 AC Reactor for details.

Used to reduce radiated interference, especially
in environments with audio devices, and reduce

Zero phase . S
reactor input and putput S|d_e interference.
The effective range is AM band to 10 MHz. Refer
to Section 7-5 Zero Phase Reactor for details.
Can be used to reduce electromagnetic
EMC filter interference.

Refer to Section 7-6 EMC Filter for details.

Brake module

Used to shorten the deceleration time of the

& motor.
Brake resistor | Refer to Section 7-1 Brake Resistors and Brake
(BR) Units Used in AC Motor Drives for details.
The motor cable length affects the size of the
AC reactor reflected wave on the motor end. It is
(output recommended that you install an AC output
terminal) reactor when the motor wiring length exceeds the

value listed in Section 7-4.

4-3
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4-2 Wiring

Wiring Diagram for Frame DO-F

Input: 3-phase power

Braking module
(optional)

NFB (No Fuse Breaker) & Fuse

R/L1 R e QR T,
S/L2 5 o
TIL3 S ot
1= ore| l

i
!

!

!

1+ Itis recommended

| N ;
 toinstall a protective
\ circuitat RB1-RC1 to
1+ protect it from system
| damage.

|

1

|

|

1

1

|

When a fault occurs, the multi-function
' output terminals will switch ON to shut
the power and protect the power system.

Figure 4-2
*1 Refer to Section 7-1 for brake units and resistors selection

Wiring Diagram for Frame G-H

Input: 12-pulse rectifier

R
DC reactor
S
T
Power ——  Transformer —» Inverter

Figure 4-3

*1 Refer to Section 7-1 for brake units and resistors selection.
NOTE: When wiring for 12 pulse input, strictly follow above wiring diagram.



Wiring Diagram for Frame DO-H

Input: 3-phase power

PNP mode.

Factory
setting

Factory setting: NPN (SINK) Mode
Refer to Section 4-2-1 for wiring of NPN mode and

FWD/STOP

REV/STOP

Multi-stage speed 1

Multi-stage speed 2

Multi-stage speed 3

Multi-stage speed 4

N/A

N/A

N/A

N/A

(IS} NOTE |

Digital signal common

*Mi8 can input 33 kHz pulse

*Do NOT supply the mains voltage directly to

these terminals.

(IS NOTE|

*11t's a jumper between DCM, SCM1 and SCM2 as
factory setting. Remove the jumper before using

the safety function.

*2It's ajumper between +24V, STO1 and STO2 as
factory setting. Remove the jumper before using

the safety function.

*3The +24V is for STO only, and cannot be used for

other purposes.

ESTOP E'

E_Ji—

J_+24VDC

Safety PLC \ ‘(*3

+24V

STO1

@) ST02
pTTTT AP S .
! 2@+ 10V !

0-10 V/0-20 mA: !
! 5K0 3ﬂ: —@® AvI :
| 4-20mA/0-10V | |
. (@ ACI |
1 -10-+10V : 1
1 Analog signal common : ! . AUl 1
: termina —({@)ACM :
1 -10 V/20 mA: -10V 1
1 1
| o) |
o 1
s
Modbus RS-485 61 8ed

Pin 1-2,7, 8: Reserved
Pin 3,6 : SGND

Pin4 : SG-

Pin5: SG+

Chapter 4 Wiring | C2000-HS

Multi-function output terminals

250 Vac/3A(N.O.)
250 Vac/3A (N.C.)

30 Voc/5A (N.O.)
30 Voc/3A(N.C.)

250 Vac/1.2A(N.O.)
Estimate at COS (0.4)

250 Vac/1.2A(N.C.)
Estimate at COS (0.4)

Figure 4-4

1
1
Multi-function output :
frequency terminals '
30 V/30 mA 100 kHz '
Digi-frequency signal common?*
terminal :
Multi-function output terminal ,
48 V/50 mA '
1
Multi-function output terminal
48 V/50 mA '
1
1
1
1
1
1

Multi-function output common
terminal
(photocoupler)

Multi-function analog output
terminal, 0—-10 Vpc/-10—+10V

™ Analog signal common terminal

Multi-function analog output
terminal, 0—10 Vbc/4—-20 mA

o Main circuit terminals

@ Control circuit terminals

Shielded wire

1/0 & RELAY card and DC 24V externalr
power supply card (optional) .
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4-2-1 SINK (NPN) / SOURCE (PNP) Mode

(D sink Mode
with internal power (+24Voc)

|

| - .

i 'y I

MI1! Lxﬂl{ :

| <X 1

mi2} A, !Utﬁl{_ i

1 -

MI8 1 jliiﬁl{ !

+— VW - !

+24V —1 i

COM Internal 1

T VoYV SRS circuit_ ;
Figure 4-5

(2) Source Mode
with internal power (+24Voc)

! o
! I

VIER ll*ﬁi{
! 1

MI2; ll*ﬁi{
L =
. !
MIBL s an M*ﬂ{_ :
DCMED—f :
COM™ Internal!
124V circuit !

Figure 4-6

(3 Sink Mode
with external power

i -

MI1 | !Ufﬁl{

{ * A -

! _

MI2i lmﬁl{

! M -

| =

MI8 !U*ﬁl{

+— W\ -

+24Ve— —

COMy Internal
DCMe ————— circuit

External power +24V

Figure 4-7

S

(4) Source Mode
with external powe

Ml1i A ’”iﬁt{: E
Ml2i A ’”%l{: i
Ml|8i A ’[*%{ E
2%34'\\/11_| M;‘ InternaI;
DCMg | circuit_;

'\External power +24V

Figure 4-8
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Chapter 5 Main Circuit Terminals

5-1  Main Circuit Diagram

5-2 Main Circuit Terminals

5-1
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M Fasten the screws in the main circuit terminal to prevent sparks caused by screws
loosened due to vibration.

M If necessary, use an inductive filter only at the motor output terminals U/T1, V/T2,
WI/T3 of the AC motor drive. Do NOT use phase-compensation capacitors or L-C

DANGER
(Inductance-Capacitance) or R-C (Resistance-Capacitance), unless approved by
Delta.
M DO NOT connect phase-compensation capacitors or surge absorbers at the output
terminals of AC motor drives.
M DO NOT short circuit [+1, -], [+2, -], [+1/DC+, -/DC-] or connect brake resistor directly
to any of them to prevent damage to the drive or to the brake resistors.
M Ensure proper insulation of the main circuit wiring in accordance with the relevant
safety regulations.
Main input power terminals
M Do not connect three-phase model to single-phase power. R/L1, S/L2 and T/L3 have
no phase-sequence requirement, it can be connected in any sequence.
CAUTION

M Add a magnetic contactor (MC) to the power input wiring to cut off power quickly and
reduce malfunction when the AC motor drive protection function activates. Both ends
of the MC should have an R-C surge absorber.

M Use voltage and current within the specification in Chapter 9. Refer to Chapter 9
Specifications for details.

M When using a general GFCI (Ground Fault Circuit Interrupter), select a current sensor
with sensitivity of 200 mA or above and not less than 0.1-second operation time to
avoid nuisance tripping.

M Use shielded wire or conduit for the power wiring and ground the two ends of the
shield wire or conduit.

M Do NOT run and stop AC motor drives by turning the power ON and OFF. Run and
stop AC motor drives by sending RUN and STOP command through the control
terminals or the keypad. If you still need to run and stop AC motor drives by turning
power ON and OFF, do so no more often than ONCE per hour.

M To comply with UL standards, connect the drive to a three-phase three-wire or
three-phase four-wire Wye system of mains power system.

Output terminals for main circuit

M Use well-insulated motor, suitable for inverter operation.

M When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the motor
terminals U/T1, V/T2, and W/T3 respectively, the motor will rotate counterclockwise
(as viewed on the shaft end of the motor, refer to the pointed direction in the figure
below) upon a forward operation command is received. To permanently reverse the
direction of motor rotation, switch over any of the two motor leads.

Forward
running

Figure 5-1

5-2
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Terminals for connecting external brake resistor

M Install an external brake resistor for applications in frequent deceleration to stop, short
deceleration time (such as high frequency operation and heavy load operation), too

low braking torque, or increased braking torque.

l1\ Brake resistor (optional)

A — b,

Brake unit (optional)

+1/DC+  -/DC-
Figure 5-2
M DC+ and DC- are connected by common DC bus, refer to Section 5-1 (Main Circuit
Terminal) for the wiring terminal specification and the wire gauge information.
M Refer to the VFDB manual for more information on wire gauge when installing the
brake unit.

5-3
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5-1 Main Circuit Diagram

Wiring Diagram for Frame DO~F

nul:rphase power [ Braking resistor piona)
i I53raking En odule i
: (optional) :
NFB (No Fuse Breaker) & Fuse i i
R/L1 § o 3 :
S/L2 J: |
TIL3 & > |

Figure 5-3

*1 Refer to Section 7-1 for brake units.

Wiring Diagram for Frame G—-H

Input: 12-pulse rectifier

R
DC reactor
S
T J
Power ——  Transformer —» |nverter

Figure 5-4
*1 Refer to Section 7-1 for brake units and resistors selection.
NOTE: When wiring for 12 Pulse Input, strictly follow above wiring diagram.
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NOTE:
® |f the wiring between motor drive and motor is over 75 meters, refer to Section 7-4 Specifications of limits for
motor cable length.

® Remove short circuit plate of Frame G and H if 12 pulse is implemented. Contact Delta Electronics, Inc. when

using 12 pulse input.

Fasten the screw after the copper is removed.
Screw torque: 100-110 kg-cm / (86.8-95.5 Ib-in.) / (9.8—10.8 Nm)

Detail A

Figure 5-5

Terminals Descriptions
R/L1, S/L2, T/L3 AC line input terminals (three-phase)

U/T1, VIT2, W/T3 | AC drive output terminals for connecting three-phase induction motor

Connections for brake module (VFDB series)
+1/DC+, -/DC- (for 460V models: < 30 kW, built-in brake module)
Common DC bus

@ Ground connection; comply with local regulations.

Table 5-1

5-5
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5-2 Main Circuit Terminals

® Use the specified ring lug for main circuit terminal wiring. See Figure 5-6 and Figure 5-7 for ring lug
specifications. For other types of wiring, use the wires that comply with the local regulations.

® After crimping the wire to the ring lug (must be UL approved), UL and CSA approved recognized
component (YDPU2), install heat shrink tube rated at a minimum of 600 Vac insulation over the live
part. Refer to Figure 5-7.

5=

Ring lug
\ -

9|

L

< = —i— =13
|1 ll—Heat shrink tube

u

Figure 5-6 Figure 5-7  Wiring

Q)

D

Terminal specification

The part number of the ring lugs (produced by K.S. Terminals Inc.) in the table below are for reference
only. You can buy the ring lugs of your choice to match with different frame sizes.

Unit: mm

. A B C D | a2 | E F W t

FrEm | AR KitPIN - (max) | (MAX) | (MIN) | (MAX) | (MIN) | (MIN) | (MINY | (MAX) | (MAX)
4 RNB22-8

Ny i 22 % | 440 | 130 | 100 | 150 | 83 | 130 [ 170 | 260 | 3.0

170 SQNBS60-8 y

2/0 SONBSSo—| 400 | 110 | 100 | 230 | 83 | 130 | 1407 | 240 | 45
2 RNBS38-8
170 RNB60-8

D 2/0 RNB70-8 | 500 | 16.0 | 100 | 27.0 | 83 | 130 | 140 | 280 | 6.0
3/0 RNB80-8
300MCM | SQNBS150-8
1/0 RNB60-8

E 3/0 RNB80-8 | 53.0 | 16.0 | 17.0 | 265 | 84 | 130 | 17.0 | 310 | 50
410 RNB100-8

F | 300MCM | SQNBS150-8 | 55.0 | 15.0 | 10.0 | 27.0 | 83 | 130 | 175 | 310 | 6.0
300 SQNBS80-8

G | 250MCM | SQNBS150-8 | 540 | 155 | 18.0 | 265 | 82 | 13.0 | 180 | 310 | 35
500MCM | SQNBS200-12
300 | SQNBS150-8

H B0 SoNGSTco5 | 540 | 155 | 180 | 265 | 82 | 13.0 | 180 | 310 | 35

*1: F(MAX) = 16.5
*AWG: Refer to the following tables for the wire size specification for models in each frame.

Table 5-2
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Frame DO

R/L1 S/L2 T/A3 +1/DC+ -DC- U/T1 VI/T2 W/T3

©199,©©1©

€]

=

®

D
@

®
@ @@0 -

o ]
9 o ® o
% =5 ST A= HULJU‘HHH

WS il
LN S

® If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are

temperature resistance to 75°C or 90°C.

® If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600V
and are temperature resistance to 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

Main Circuit Terminals . @
Model Name R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, DC+, DC- Terminal
Max. Wire Min. Wire Screw Spec. and| Max. Wire Min. Wire Screw Spec. and
Gauge Gauge Torque (+10%) Gauge Gauge Torque (£10%)
M8 M8
VFD 43S-H
300C43S-HS 70 mm? 50 mm? 80 kg-cm 35 mm? 25 mm? 80 kg-cm
(2/0 AWG) (1/0 AWG) (69.4 Ib-in.) (2 AWG) (4 AWG) (69.4 Ib-in.)
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Frame D

® RIL1 S/2 TA3 +DC+ -DC- UM VT2 WiT3 ()

lolo]e
!

[e]

EleYe)

@W@H@W@
|11
@

.

A I©

® |[f you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are

temperature resistance to 75°C or 90°C.

® |[f you install at Ta 50°C above environmnet, use copper wires that have a voltage rating of 600V

and are temperatrue resistance to 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is

based on temperature resistance of 75°C, in accordance with UL requirements and

recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

Main Circuit Terminals . @
Model Name RIL1, S/L2, T/L3, U/T1, /T2, W/T3, DC+, DC- Terminal
Max. Wire Min. Wire Screw Spec. and Max. Wire Gauae | Min. Wire Gauge Screw Spec. and
Gauge Gauge Torque (+10%) ) 9 ) 9 Torque (+10%)
150 mm? 70 mm? 70 mm? 35 mm?
VFDAS0C43A-HS | 300 mcm) (2/0 AWG) e (2/0 AWG) (2 AWG) e
150 mm? 95 mm? 180 kg-cm 95 mm? 50 mm? 180 kg-cm
VFDSS0CA3AHS | 300 Mcm) (B/0AWG) | (156.2 Ib-in.) (3/0 AWG) (1/0 AWG) (156.2 Ib-in.)
17.65N 17.65N
VED750C43A-HS 150 mm? 150 mm? ( m) 150 mm? 95 mm? ( m)
(300 MCM) (300 MCM) (300 MCM) (3/0 AWG)

5-8




Chapter 5 Main Circuit Terminals | C2000-HS

Frame E
@ R/L1 S/L2 T/L3 +1/DC+ -/DC- U/m1 VIT2 WIT3 @
©
° =
D ®
i T SO E wil} T — ] i
(M e ) ﬂ
I g

® If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are
temperature resistance to 75°C or 90°C.

® If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600V
and are temperature resistance to 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

Main Circuit Terminals @
Model Name  IR/L1: S/L2, TIL3, UT1, VIT2, W/T3, -/DC-, +1/DC+ Terminal
Max. Wire Min. Wire Screw Spec. and| Max. Wire Min. Wire Screw Spec. and
Gauge Gauge Torque (+10%) Gauge Gauge Torque (£10%)
120 mm?x2 50 mm?x2 VE] 50 mm?x2 50 mm?2x2 M8
VFDY00CA3A-HS | g0 awax2) | (10AWGx2) | 180kg-em | (1/0AWGx2) | (1/0AWGx1) | 180 kg-cm
120 mm?2x2 95 mm?x2 (156.2 Ib-in.) 95 mm?x2 95 mm?2x2 (156.2 Ib-in.)
VFDT100C43A-HS | 10 awex2) | (310 AWGX2) | (17.65Nm) | (3/0AWGx2) | (310 AWGX1) |  (17.65 Nm)

5-9
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Frame F

®
®
D
i i
® |[f you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are
temperature resistance to 75°C or 90°C.
® |[f you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600V
and are temperature resistance to 90°C or above.
® To be UL installation compliant, you must use copper wires when installing. The wire gauge is

based on temperature resistance of 75°C, in accordance with UL requirements an

drecommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

TerminaI@

Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, DC+, DC-
Model Name ; - . -

Max. Wire Min. Wire | Screw Spec. and Max. Wire Min. Wire Gauge Screw Spec. and

Gauge Gauge Torque (x10%) Gauge ) 9 Torque (x10%)

M8 M8
150 mm?2x2 150 mm?x2 180 kg-cm 150 mm?2x2 150 mm? 180 kg-cm
VFD1600C43A-HS | 350 McMx2) | (300 MCMx2) | (156.2 1b-in.) | (300 MCMx2) | (300 MCM) | (156.2 lb-in.)
(17.65 Nm) (17.65 Nm)
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Frame G
R/L11 RIL12 S/A21 S/22 TI31 TA32 +1/DC  -IDC- UIT1 VIT2 W/T3
=) | =) M~ [ T = [T = [
U @ M’ (@M@@L ® ©
© || © @) || @ =/ " =/
i il ik ® dif ® pl
@ w I 1 )fi M @ M @ M
| @ 1 @ | a8 is i i i

®@ & ® &

® If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are
temperature resistance to 75°C or 90°C.

® If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600V
and are temperature resistance to 90°C or above.

® For VFD2200C43A-HS models: if you install at Ta 45°C above environment, use copper wires that
have a voltage rating of 600V and are temperature resistance to 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and

recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

Main Circuit Terminals @
Model Name R/L11, R/L12, S/L21, S/L22, T/L31, T/L32 Terminal
Max. Wire Min. Wire  |Screw Spec. and| Max. Wire Min. Wire Screw Spec. and
Gauge Gauge Torque (£10%) Gauge Gauge Torque (£10%)
M8 M8
120 mm?x4 95 mm?x4 180 kg-cm 95 mm?2x4 95 mm?2x2 180 kg-cm
VFD2200C43AHS | 550 MChxa) | (310 AWGHA) | (156.21bin) | (310 ANGx4) | (350 AWGx2) | (156.21bin.)
(17.65 Nm) (17.65 Nm)
Main Circuit Terminals @
Model Name U/T1, V/T2, W/T3, +1/DC+, -/DC- Terminal
Max. Wire Min. Wire  |Screw Spec. and| Max. Wire Min. Wire Screw Spec. and
Gauge Gauge Torque (£10%) Gauge Gauge Torque (£10%)
M12 M8
240 mm?2x2 240 mm?x2 408 kg-cm 240 mm?2x2 240 mm?2x1 180 kg-cm
VFD2200C43AHS | (50 MiCM«2) | (500 MOMw2) | (3541 i) | (500 MCM2) | (500 MOM1) |  (156.2 Tb-in.)
(39.98 Nm) (17.65 Nm)
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Frame H
R/L11 R/L12 S/L21 S/L22 T/L31 T/L32 +1/DC+ -/DC- u/T1 VIT2 W/T3
) Py R Ty Sy R 1 R T @
4r

©e

°©@
Ny n.
S S S S

® [f you install at Ta 50°C environment, use copper wires that have a voltage rating of 600V and are

temperature resistance to 75°C or 90°C.

® [f you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600V
and are temperature resistance to 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

Main Circuit Terminals
R/L11, R/L12, S/L21, S/L22, T/L31, T/L32, U/T1, TerminaI@
Model Name V/T2, W/T3, +1/DC+, -/DC-
Max. Wire Min. Wire | Screw Spec. and Max. Wire Min. Wire Screw Spec. and
Gauge Gauge Torque (+10%) Gauge Gauge Torque (+10%)
M8 M8
185 mm?2x4 150 mm?x4 180 kg-cm 150 mm?x4 150 mm?2x2 180 kg-cm
VFD3550C43AHS | 50" Vichican | (300 MOMx4) | (1562 1oin) | (300 MOMxd) | (300 MCMx2) | (1562 Torim)
(17.65 Nm) (17.65 Nm)
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Chapter 6 Control Terminals

6-1 Remove the Cover for Wiring
6-2 Specifications of Control Terminal

6-3 Remove the Terminal Block
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Analog input terminals (AVI, ACI, AUl, ACM)

M Analog input signals are easily affected by external noise. Use shielded wiring and

keep it as short as possible (< 20 m) with proper grounding. If the noise is inductive,

CAUTION connecting the shield to the ACM terminal can reduce interference.

M Use twisted-pair wire for weak analog signals.

M If the analog input signals are affected by noise from the AC motor drive, connect a
capacitor and a ferrite core as shown in Figure 6-1.

Wind each wire 3 times or more

—— around the core
( ) AVI/ACI/AUI
C
( > ACM

Ferrite core
Figure 6-1

Digital inputs (FWD, REV, MI1-MI8, COM)

M The “COM” terminal is a common terminal of the photo-coupler in all the wiring

methods.
@ Sink Mode @ Source Mode
with internal power (+24V,.) with internal power (+24V,,)

S

<
N
R St A
\4
Ny
e

Figure 6-2 Figure 6-3

(3) sink Mode (4) Source Mode
with external power with external power

=
-
o
¢

~_

=

i :
W

=
«
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¢
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o
<
N
- @ —-0-
< <
|| i
Ny Ny :
FlE SIS

e
Ny

<
{4

[

+
N
~
<

=
L
[

‘ pewm, |
External power +24V ' _ Internal circuit External power 324\/ _ _ ___ Internalcircuit!
Figure 6-4 Figure 6-5
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M When the photo-coupler uses the internal power supply, the switch connection for Sink
and Source modes shows as Figure 6-2 and Figure 6-3:
MI-DCM: Sink mode
MI-+24V: Source mode

M When the photo-coupler uses the external power supply, remove the short-circuit cable
between +24V and COM terminals. The switch connection for Sink and Source modes
shows as Figure 6-4 and Figure 6-5:
The “+” of 24V connecting to “COM: Sink mode
The “-* of 24V connecting to COM: Source mode

Transistor outputs (MO1, MO2, MCM)

M Make sure to connect the digital outputs to the right polarity.
M When connecting a relay to the digital outputs connect a surge absorber across the coil
and check the polarity.
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6-1 Remove the Cover for Wiring

Remove the top cover before wiring the multi-function input and output terminals.
NOTE: The drive appearances shown in the figures are for reference only, a real drive may look different.

Frame DO & D
Applicable models: VFD300C43S-HS; VFD370C43S-HS; VFD450C43A-HS; VFD550C43A-HS;
VFD750C43A-HS

Screw torque: 12—-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)
Loosen the screws and press the tabs on both sides to remove the cover.

Vi

T

= WH TINND  TINNN
THEL O OUNNNNNER NN
A \S I AN AR Y

Ol W W N\

p=
N
4

Figure 6-6

Frame E

Applicable models: VFD900C43A-HS; VFD1100C43A-HS
Screw torque: 12—15 kg-cm / (10.4-13 Ib-in.) / (1.2-1.5 Nm)
To remove the cover, lift it slightly and pull outward.

o
>

Figure 6-7
Frame F
Applicable models: VFD1600C43A-HS
Screw torque: 12—15 kg-cm / (10.4-13 Ib-in.) / (1.2-1.5 Nm)
To remove the cover, lift it slightly and pull outward.
Figure 6-8




Chapter 6 Control Terminals | C2000-HS

Frame G
Applicable models: VFD2200C43A-HS

Screw torque: 12—15 kg-cm / (10.4-13 Ib-in.) / (1.2-1.5 Nm)
To remove the cover, lift it slightly and pull outward.

d
\\ll““l
}3/ 0

>
>

rd »
Figure 6-9
Frame H
Applicable models: VFD3550C43A-HS
Screw torque: 14-16 kg-cm / (12.15-13.89 Ib-in.) / (1.4—1.6 Nm)
To remove the cover, lift it slightly and pull outward.
Figure 6-10
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6-2 Specifications of Control Terminal

0-10V

AFM2 AV

0-20mA 0-20mA

r [
| AFMI +10V AVI ACI MOl MO2 STO1STO 2+24V I|+24\(OM FWD MIl MB  MI5S M7 SU\D@

I

0-10V

0-20mA Open
ACH 488

0- I(JV 120

' RC2RB2 R A2 RCI RB1 RAI

!@l@l@l@l@l@\

JE——

@

ISISSISISIS iCSISISISISISISIC)
FEREEE HSSISSISISISIS .
@ AFM2 -10V AUI ACM MCM DFM SCMI1SCM2 )U\l' I DCM REV M2 MK4 MI6 M8 SG+ SG- :
Figure 6-11 Removable Terminal Block
Terminal Stripping Max. Wire Min. Wire
Function CreLp Comalusio Length (Mm) Gauge Gauge Torque (+10%)
Solid 5 kg-cm
Relay ® 4-5 (4.3 Ib-in)
Strand (0.49 Nm)
Control Solid 1.5 mm? 0.2 mm? 8 kg-cm
board Strand ) (16 AWG) (26 AWG) ((g'%?\]':q))
—7 .
Solid 2 kg-cm
Contrel © (1.7 Ib-in)
oar Strand (0.20 Nm)
Table 6-1

Wiring precautions:

® In the figure above, the default for STO1, STO2, +24V and SCM1, SCM2, DCM are short circuit.
The +24V from section © of above figure is for STO only, and cannot be used for other purposes.
The default for +24V-COM is short circuit and SINK mode (NPN); refer to Chapter 4 Wiring for more
detail.
® Tighten the wiring with slotted screwdriver:
@ ® is 3.5 mm (wide) x 0.6 mm (thick); © is 2.5 mm (wide) x 0.4 mm (thick)
® When wiring bare wires, ensure that they are perfectly arranged to go through the wiring holes.
Terminals Terminal Function Default (NPN mode)
Digital control signal common
+24V +24V £ 5% 200 mA
(Source)
COM | Digital control signal common (Sink) | Common for multi-function input terminals
FWD-DCM:
FWD | Forward-Stop command ON=>» forward running
OFF=>» deceleration to stop
REV-DCM:
REV | Reverse-Stop command ON=>» reverse running
OFF=>» deceleration to stop
Refer to parameters 02-01-02-08 to program the
MI1 multi-function inputs MI1-MI8.
- Multi-function input 1-8 Source mode
MI8 ON: the activation current is 3.3 mA =11 Voc
OFF: cut-off voltage <5 Vbc
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Terminals

Terminal Function

Default (NPN mode)

Sink Mode
ON: the activation current is 3.3 mA <13 Vbc
OFF: cut-off voltage = 19 Vbc

Digital frequency meter

Regard the pulse voltage as the output monitor signal;
Duty-cycle: 50%

DFM @ DFM
@ @ocy  Figure 6-12 | Min. load impedance: 1 kQ / 100 pF
Max. current: 30 mA
DCM | Digital frequency signal common Max. voltage: 30 Voc
The AC motor drive releases various monitor signals,
Multi-function output 1 o . .

MO1 such as drive in operation, frequency attained and
(photocoupler) overload indication, via transistor (open collector).
Multi-function output 2

MO2
(photocoupler) Figure 6-13

MCM | Multi-function output common Max 48 Vpc 50 mA

RA1 Multi-function relay output 1 (N.O.) a Sz e Lo

RB1 | Multi-function relay output 1 (N.C.) b [3A(N.O.)/3A(N.C.) 250 Vac

5A(N.O.)/3A(N.C.) 30 Vbc

RC1 Multi-function relay common Inductive Load (COS 04)

RA2 | Multi-function relay output 2 (N.O.) a 12A(N.O.)/1.2A(N.C.) 250 Vac

Various kinds of monitor signals output, e.g.

RB2 | Multi-function relay output 2 (N.C.) b | 5heration, frequency reached, overload indication,

RC2 |Multi-function relay common etc.

+10V | Potentiometer power supply Analog frequency setting: +10 Voc 20 mA

-10V | Potentiometer power supply Analog frequency setting: -10 Voc 20 mA
Analog voltage input

Impedance: 20 kQ
AV circuit
AV 1oV T Range: 0-20 mA / 4-20 mA/ 0-10 V = 0-Max.
% T Output Frequency (Pr.01-00)
AVI switch, default is 0—10 V
! Internal circuit Figyre 6-14
Analog current input Impedance: 2500
ACl  AClcircuit
AC Range: 0-20mA / 4-20mA / 0-10V = 0—Max. Output
Frequency (Pr.01-00)
o Internalcircuit  Figure 6-15 ACI Switch, default is 4-20 mA
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Terminals

Terminal Function

Default (NPN mode)

Auxiliary analog voltage input
+10V

AUI (-10V~+10V)

Impedance: 20 kQ

AUI Range: -10— +10 Vboc=0-Max. Output Frequency
(Pr.01-00)
10V Internal circuit [ 19ure 6-16
0-10 V Max. output current 2 mA, Max. load 5 kQ
-10-10 V maximum output current 2 mA, maximum
load 5 kQ
AFM1 Multi-function analog voltage output output current: 2 mAmax
Resolution: 0-10 V corresponds to Max. operation
frequency
Range: 0-10V - -10-+10V
AFM1 Switch, default is 0-10 V
0-10 V Max. output current 2 mA, Max. load 5 kQ
0—-20 mA Max. load 500 Q
Figure 6-17 Output current: 20 mA max
AFM2 Resolution: 0-10 V corresponds to Max. operation
frequency
Range: 0-10 V = 4-20 mA
AFM2 Switch, default is 0-10 V
ACM | Analog signal common Common for analog terminals
STO1
Default setting is shorted
SCM1 Power removal safety function for EN954-1 and IEC / EN61508
STO2 When STO1-SCM1; STO2-SCM2 is activated, the activation current is 3.3 mA = 11 Voc
NOTE: Refer to Chapter 17 Safe Torque off Function.
SCM2
SG+
Modbus RS-485
SG- NOTE: Refer to Chapter 12 DESCRIPTION OF PARAMETER SETTINGS group 09
Communication Parameters for more information.
SGND
R4S PIN 1, 2, 7, 8: Reserved PIN 3, 6: SGND
PIN 4: SG- PIN 5: SG+

NOTE: Wire size of analog control signals: 0.75 mm? (18 AWG) with shielded wire.

Table 6-2
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6-3 Remove the Terminal Block

1. Loosen the screws by screwdriver. (As shown in figure below).

ol It

B1]B2]

@
o)\ 318
O [0
O (o
O
®
T \mew'

o
2

Figure 6-18

2. Remove the control board by pulling it out for a distance 6—8 cm (as 1 in the figure) then lift the control
board upward (as 2 in the figure).

Figure 6-19
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Chapter 7 Optional Accessories

7-1
7-2

7-3
7-4
7-5
7-6
7-7
7-8
7-9

Brake Resistors and Brake Units Used in AC Motor Drives
Magnetic Contactor / Air Circuit Breaker and Non-fuse
Circuit Breaker

Fuse Specification Chart

AC Reactors

EMC Filter

Panel Mounting (MKC-KPPK)

Conduit Box Kit

Fan Kit

Flange Mounting Kit

7-10 Power Terminal Kit

7-11 USB / RS-485 Communication Interface IFD6530

7-1



Chapter 7 Optional Accessories | C2000-HS

The optional accessories listed in this chapter are available upon request. Installing additional
accessories to your drive can substantially improve the drive’s performance. Select accessories according
to your needs or contact the local distributor for suggestions.

7-1 Brake Resistors and Brake Units Used in AC Motor Drives

460V Model
Aplsll(l)c;gll')le 125% Braking Torque 10% ED *' Max. Braking Torque *2
Braking | Brake : : *3 Resistor Value Total Min. Max. Total Peak
HP | kW | Torque | Unit DEIES (Bl Resiir Spec. for Each | Braking | Resistor | Braking Power
(kg-m) |VFDB** P/N Qty Usage AC Motor Drive |Current (A) | Value (Q)| Current (A) | (kW)
40 | 30 | 203 |4045x1|BRIKOWO16| 4 22.para”.e" 4000W 160 475 12.7 60 456
INn series
50 | 37 | 251 |4045x1|BR1K2W015| 4 22.para”.e" 4800W 150 50 12.7 60 456
INn series
60 | 45 | 305 |4045x1|BR1IKEWO13| 4 22.para”.e" 6000W 13Q 59 12.7 60 456
INn series
75 | 55 | 37.2 |4030x2|BR1KOW5SP1| 4 | 4inseries | 8000W 10.2Q 76 9.5 80 60.8
100 | 75 | 50.8 |4045x2|BR1IK2WO15| 4 22.para”.e" 9600W 7.50Q 100 63 120 912
INn series
125| 90 | 60.9 |4045x2|BR1K5WO13| 4 | 2Paralel | on00w 6.50 117 6.3 120 91.2
2 in series
150 | 110 | 745 |4110x1|BR1K2w015| 10 | 2 Parallel 1 o000w 60 126 6.0 126 95.8
2 in series
215 | 160 | 108.3 |4160x1|BR1KEW012| 12 S.para”.e" 18000W 4Q 190 40 190 144.4
INn series
300 | 220 | 148.9 |4110x2 [BR1K2W015| 10 ;’i‘r’]a;z'r'iz'é 24000W 3Q 252 3.0 252 190.5
475 | 355 | 240.3 |4185x2|BR1KEW012| 14 27 i‘;’]a;:'r'i"é'é 42000W1.7Q | 450 17 450 3442
Table 7-1

- Calculation for 125% braking toque: (kW) x 125% x 0.8; where 0.8 is motor efficiency.
Since there is a resistor power consumption limit, the longest operation time for 10% ED is 10 seconds (ON: 10 seconds / OFF:

90 seconds).

2. See Chapter 7 “Brake Module and Brake Resistors” in the application manual for “Operation Duration & ED” vs. “Braking
Current”.

3. To dissipate heat, mount resistors of 400 W or lower to a frame to keep the surface temperature below 250°C. Fix a resistor of
1000 W or higher to a surface to keep the surface temperature below 350°C. (If the surface temperature is higher than the
temperature limit, install extra cooling or increase the size of the resistor.)

"4 The calculation of the brake resistor is based on a four-pole motor (1800 rpm). See VFDB series Braking Module Instruction for
more details on braking resistor.

NOTE:
1.  Specification and Appearance of Brake Resistors

(1) Wire wound resistors: For 1000 W and above, see the following appearance of wire wound resistor
(Figure7-1) and its model and specification comparison table (Table 7-2) for details.

He g
o

(>

SCALE 0.800 Figure 7-1
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Model and Specification Comparison Table of Wire Wound Resistors:

Unit: mm

MODEL A B 9

K L

BR1KOW4P3
BR1KOWS5P1
BR1KOWO016
BR1KOW020
BR1KOWOQ75
BR1K2W3P9
BR1K2W015
BR1K5W3P3
BR1K5W012
BR1K5W013
BR1K5W043

470+10|445+5| 48+0.2

9.1+0.1

390+3

98+5

47+5

55+5

8.1+0.1

21+0.2

Select the resistance value, power and brake usage (ED %) according to Delta rules.

Definition for Brake Usage ED %
100%

Brake Time

T1
Cycle Time

>i TO

ED% =T1/T0 x 100(%)

Explanation:
Brake usage ED (%) is the amount of time needed for the brake

Table 7-2

unit and brake resistor to dissipate heat generated by braking.
When the brake resistor heats up, the resistance increases with
temperature, and braking torque decreases accordingly.

Figure 7-2

For safety, install a thermal overload relay (O.L.) between the brake unit and the brake resistor in conjunction

with the magnetic contactor (MC) at the drive mains input for additional protection. The thermal overload relay

protects the brake resistor from overheat damage due to frequent or continuous braking. Under such

circumstances, turn off the power to prevent damage to the brake resistor, brake unit and the drive.

NOTE: Never use it to disconnect the brake resistor.

NFB VFD

MC
R/L1—6®—H— R/L1 U/T1
Sil>——6 o-e—}S/L2 VIT2
TI3—38 o FT/L3

MOTOR

Thermal relay
or Temperature Switch
Trip Contact

Brake unit

VFDB
XXXX
B2

ool
MASTER

Thermal relay

A Temperature

+ -

B1

(P) (N)
""Brake unit
VFDB
XXXX
oo B2
SLAVE
5182

JThermalretay

Braké
Resistor

1
I
1
H switch
1
1
1,

Figure 7-3

2 Parallel / 2 Series

A Temperature

switch

® When AC Drive is equipped with a DC reactor, please read user manual for the correct
wiring for the brake unit input circuit +(P).
B DO NOT connectinput circuit -(N) to the neutral point of the power system.

Any damage to the drive or other equipment caused by using brake resistors and brake modules that are not

provided by Delta voids the warranty.
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4.

Consider environmental safety factors when installing the brake resistors. If you use the minimum

resistance value, consult local dealers for the power calculation.

When using more than two brake units, the equivalent resistor value of the parallel brake unit cannot be

less than the value in the column “Min. Resistor Value (Q)”. Read the wiring information in the brake unit

instruction sheet thoroughly prior to operation. Visit the following links to get the instruction sheets for the

wiring in the brake unit:

® VFDB2015/2022 /4030 /4045 /5055 Braking Modules Instruction Sheet
http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA IA-MDS VFDB |
EN_20070719.pdf

® VFDB4110/4160 /4185 Braking Modules Instruction Sheet
http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA |IA-MDS VFDB411
0-4160-4185 | EN_20101011.pdf

® VFDB6055/6110/6160 /6200 Braking Modules Instruction Sheet
http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA IA-MDS VFDBG605
5-6110-6160-6200 | TSE 20121030.pdf

The selection tables are for normal use. If the AC motor drive requires frequent braking, increase the Watts

by two to three times.

Thermal Overload Relay (TOR):

Thermal overload relay selection is based on its overload capacity. A standard braking capacity of the
C2000-HS is 10%ED (Tripping time = 10 sec.). As shown in the figure below, a 460V, 110 kW C2000-HS
requires the thermal relay to take 260% overload capacity for 10 seconds (hot starting) and the braking
current is 126 A. In this case, select a thermal overload relay rated at 50 A. The specification of each

thermal relay may vary among different manufacturers. Carefully read the specification before using it.

60

40 \\
30 \
w20
o AN
c
S 10 \\
o 8 | AN
» 6 i AN
) 4 ! N
E 3 i \\
|l 2 1 N,
]
o) '
£ |
£ i N
~ o6 . N
1 AN
0.4
0.3 I AN
0.8 1 15 2 3 4 5 6 7 80910 15
Multiple of current setting In (x)
Figure 7-4
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7-2 Magnetic Contactor / Air Circuit Breaker and Non-fuse Circuit Breaker

Magnetic Contactor (MC) and Air Circuit Breaker (ACB)

It is recommended the surrounding temperature for MC should be = 60°C and that for ACB should be =
50°C. In the meanwhile, consider temperature derating for components with ON / OFF switch in
accordance with the ambient temperature of the on-site distribution panel.

Three-phase Normal Duty
460V Frame Model Output Current (A) MCIACB Selection (4)
VFD300C43S-HS 60 105
20 VFD370C43S-HS 73 130
VFD450C43A-HS 91 185
D VFD550C43A-HS 110 185
VFD750C43A-HS 150 265
VFD900C43A-HS 180 265
: VFD1100C43A-HS 220 330
F VFD1600C43A-HS 310 500
VFD2200C43A-HS 460 630
H VFD3550C43A-HS 683 1000

Table 7-3

Non-fuse Circuit Breaker

Comply with the UL standard: Per UL 508, paragraph 45.8.4, part a.

The rated current of the non-fuse circuit breaker should be 1.6-2.6 times the drive’s rated input current.
The recommended current values are shown in the table below. Compare the time characteristics of the
non-fuse circuit breaker with those of the drive’s overheated protection to ensure that there is no tripping.

Three-phase 460V
el Rec?)ﬁ?rz(:r:tiaeg%julr?g#tt (A)
VFD300C43S-HS 125
VFD370C43S-HS 150
VFD450C43A-HS 175
VFD550C43A-HS 250
VFD750C43A-HS 300
VFD900C43A-HS 300
VFD1100C43A-HS 400
VFD1600C43A-HS 600
VFD2200C43A-HS 800
VFD3550C43A-HS 1350

Table 7-4
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7-3 Fuse Specification Chart

M Fuse specifications lower than the table below are allowed.

M For installation in the United States, branch circuit protection must be provided in accordance with the
National Electrical Code (NEC) and any applicable local codes. Use UL classified fuses to fulfill this
requirement.

M For installation in Canada, branch circuit protection must be provided in accordance with Canadian
Electrical Code and any applicable provincial codes. Use UL classified fuses to fulfill this
requirement.

Line Fuse
460V Model
I (A) Bussmann P/N
VFD300C43S-HS 150 JJS-150
VFD370C43S-HS 175 JJS-175
VFD450C43A-HS 225 JJS-225
VFD550C43A-HS 250 JJS-250
VFD750C43A-HS 350 JJS-350
VFD900C43A-HS 350 JUIN-350
VFD1100C43A-HS 450 JJS-450
VFD1600C43A-HS 700 KTU-700
VFD2200C43A-HS 800 KTU-800
VFD3550C43A-HS 1400 KTU-1400

Table 7-5
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7-4 AC Reactor

AC Input Reactor

Installing an AC reactor on the input side of an AC motor drive can increase line impedance, improve
power factor, reduce input current, increase system capacity and reduce interference generated from the
motor drive. It also reduces momentary voltage surges or abnormal current spikes. For example, when the
main power capacity is higher than 500 kVA, or when using a switching capacitor bank, momentary voltage
and current spike may damage the AC motor drive’s internal circuit. An AC reactor on the input side of the
AC motor drive protects it by suppressing surges.

Installation
Install an AC input reactor in series with the mains power to the three input phases R, S & T as shown
below:

AC reactor
(Input side)

Power inputs

737

Figure 7-5 Wiring an AC input reactor

Following table shows the standard AC reactors specification of Delta C2000-HS:
380-460V / 50-60 Hz

Rated Saturation 3% 5% Built-In 3%
Model HP Current Current Impedance [Impedance DC Input AC Reactor
(Arms) (Arms) (mH) (mH) Reactor Delta Part #
VFD300C43S-HS 40 60 102.6 0.405 0.675 Yes DRO060AP405
VFD370C43S-HS 50 73 124.2 0.334 0.555 Yes DRO073AP334
VFD450C43A-HS 60 91 154.8 0.267 0.445 Yes DR091AP267
VFD550C43A-HS 75 110 189 0.221 0.368 Yes DR110AP221
VFD750C43A-HS 100 150 257.4 0.162 0.270 Yes DR150AP162
VFD900C43A-HS 125 180 307.8 0.135 0.225 Yes DR180AP135
VFD1100C43A-HS | 150 220 376.2 0.110 0.184 Yes DR220AP110
VFD1600C43A-HS | 215 310 531 0.078 0.131 Yes DR310AP078
VFD2200C43A-HS | 300 460 786.6 0.054 0.090 Yes DR460AP054
VFD3550C43A-HS | 475 683 1168.2 0.036 0.060 Yes DR683AP036
NOTE: The optional input reactor that Delta provides is 3% AC reactor. Table 7-6
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AC input reactor dimension and specification:

o Installing Screw M6

:
I
12345

147 max.

f-f——— B
8542
12242
180 max.

/

PE M6 —
Tightening torque: 15.3-45.9 kg-cm /

(13.3-39.8 Ib-in.) /

(1.5-4.5 Nm)

225 max.

Screw length must

not interfere with
R P e S s . = “the mounting holes
o & O m
y 1

Figure 7-6
Unit: mm
Input AC Reactor Dimensions
Delta Part #
DRO60AP405 As shown in the above diagram
Table 7-7
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i ==
= O i
o= | B
| :FJ
T |+ ---------- 0 HH P
i i /
A . (¢ ,
I[ 20
G141 A
G241 4:5
;‘:i:1 1:5 Terminals ﬁ'r-mz—.‘

Tightening torque: 8.2—10.2 kg-cm./ |

. B (7.1-8.9 Ib-in.) / |
o omol] e r
= e = - ' I

! ! (|
| . |
b R — - — - — 1 E ! .
+H'I1E3>( |_.. :‘|r-5 i jj
1 r a0
| |
1= 1 =5 | == ! \S=
O o 0 O | H
L =y
. ]
2:5 PE M8x23—
Tightening torque: 58.2—64.3 kg-cm /
0 E E E 0 (50.5-55.8 Ib-in.) /
(5.7-6.3 Nm)

vx,_
?)
2]

=
|
Al

Figure 7-7
Unit: mm

Input AC Reactor .
Delta Part # A A1 B B1 B2 C C1 D D1*D2 E G1 G2 H

DRO73AP334 228 | 240 | 215 | 40 | 170 | 133 | 75 | 8.5 713 152 | 176 | 200 | 97

Table 7-8
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[4x
e | [ 4 | [ |
S i 0
| 4 = \ﬁ
I lam|am! h— _jf D
1 — T I (6x)
: M
I
0 | 0 A
G141 3.5
G241 5 2
Terminals 4mm
Tightening torque: 8.2-10.2 kg-‘c%/
A1 . 1(?_.F1E—)(8..9 Ib-in.)/ (0.8-1.0 {{1)
|/ : ! \
o o/&0o(0 | |
g T T 1 T 1 i
I _ | —
| ]
I |
1 ]
I > |
1N iy BN | S T T - EEs E ] Te
b 5 ! '-‘tl
| I (W g’ o
1 I _|.|
| | ::E 4:5
1 ! T } I - ] L
Ko} 2 ® O d | i
i f
3:10 PE M8x73
Tightening torque: 58.2—64.3 kg-cm /
(50.5-55.8 Ib-in.) /
(5.7-6.3 Nm)
Figure 7-8
Unit: mm
Input AC Reactor | | Ay | g | B1 |B2| Cc |c1| D |DI*D2| F |61 | G2| H | MT
Delta Part #
DR150AP162 240 | 250 | 245 | 40 | 200 | 151 | 105 9 11*18 160 | 190 | 220 | 125 | 20*3
DR220AP110 264 | 270 | 275 | 50 | 230 | 151 | 105 9 10*18 | 176 | 200 | 230 | 106 | 30*3
DR310AP078 300 | 300 | 345 | 55 | 295 | 153 | 105 9 10*18 | 200 | 224 | 260 | 113 | 30*3
Table 7-9
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D1
(hx)
Q o o
= e -
of= 1 @ i O |
IEEE e
—_— A __J!__ _._.__+._ ﬁ L_|..| /___ ___\\
—— ] oo III,"’
-] | @< i
_ G141 _ ffl:%;a
= - Tightening torque: P
p 58.2-64.3 kg-cm / 10
- A1 - (50.5-55.8 1b-in.) /¢ 4q 3y
(5.7-6.3 Nm) M
LC ] A
10 B
| -
|
|
| A
. H
| o
|
|
; 1
/= )

Terminals ~"1mr|15J

Tightening torque: 8.2-10.2 kg-cm /
(7.1-8.9 Ib-in.) /

(0.8—-1.0 Nm)

Figure 7-9

Unit: mm

Input AC Reactor . M*T
Delta Part # A A1 B B1 B2 C C1 | D1"D2 | E G1 | G2 H

DR460AP054 300 | 300 | 425 | 95 | 355 | 220 | 170 | 11*21 | 200 | 240 | 300 | 190 | 50*4

DR683AP036 360 | 360 | 465 | 105 | 385 | 252 | 195 | 11*21 | 240 | 246 | 316 | 220 | 50*5

Table 7-10
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The following table is spec. of THDi that Delta AC motor drive use with AC reactors:

Drive Spec. Models with Built-in DC Reactor
Reactor Spec. No AC/DC Reactor 3% Input AC Reactor 5% Input AC Reactor

5th 31.16% 27.01% 25.5%
7th 23.18% 9.54% 8.75%

11th 8.6% 4.5% 4.2%

13th 7.9% 0.22% 0.17%

THDi 42.28% 30.5% 28.4%

NOTE THDi may have some difference due to different installation conditions (like wires

or motors) and environment.

Table 7-11

AC Output Reactor

When using high-speed drives in high-speed motor application, motor overheating (oH) often occurs.
Mainly because the high-speed switching of output current increases the motor’s internal consumption. It is
recommended to add an AC reactor specially applied to the high-speed motor to decrease the output high
frequency ripple. Delta provides a series of AC output reactor of standard high-speed drives for your
selection. Different high-speed motor may need to install reactors with specific specification. Contact Delta
for specific specification of the reactors.

Installation

Install an AC output reactor in series between the three output phases U V W and the motor, as shown
in the figure below:

Il
TO—(%O
- AC reactor
| + B B2 @ (Output side)
FO ©

- Or/Ls w3 Q——0 00—
Power inputs ——() s/L2 vimQO—+— 00— @
——QR/L1 um QO—+00

Figure 7-10 Wiring an AC output reactor



Specifications of AC output reactors (standard item)
C2000-HS output reactor:

Frame Model Delta Part # of AC | Normal Load
Output Reactor (A)
VFD300C43S-HS 60
B0 VFD370C43S-HS 73
VFD450C43A-HS 91
D VFD550C43A-HS 110
VFD750C43A-HS Contact Delta for 150
VFD900C43A-HS detail 180
= VFD1100C43A-HS 220
F VFD1600C43A-HS 460
VFD2200C43A-HS 220
H VFD3550C43A-HS 683
Table 7-12
NOTE:

1. Install an AC reactor at unimpeded place, the cooling method is 3 m/s.

Chapter 7 Optional Accessories | C2000-HS

2. The AC reactor is designed with aluminum cable, use a Cu-Al cladding plate (goes with the AC reactor) when

connecting with copper cable.
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Motor Cable Length

1.

Consequence of leakage current on the motor

If the cable length is too long, the stray capacitance between cables increases and may cause leakage
current. In this case, it activates the over-current protection, increases leakage current, or may affect
the current display. The worst case is that it may damage the AC motor drive. If more than one motor is
connected to one AC motor drive, the total wiring length should be the sum of the wiring length from AC
motor drive to each motor.

For the 460V models AC motor drives, when you install an overload thermal relay between the drive
and the motor to protect the motor from overheating, the connecting cable must be shorter than 50m;
however, an overload thermal relay malfunction may still occur. To prevent the malfunction, install an
output reactor (optional) to the drive or lower the carrier frequency setting (see Pr.00-17 Carrier
Frequency).

Consequence of the surge voltage on the motor

When a motor is driven by a PWM-type AC motor drive, the motor terminals experience surge voltages
(dv/dt) due to power transistor conversion of AC motor drive. When the motor cable is very long
(especially for the 460V models), surge voltages (dv/dt) may damage the motor insulation and bearing.
To prevent this, follow these rules:

(1) Use a motor with enhanced insulation.

(2) Reduce the cable length between the AC motor drive and motor to suggested values.

(3) Connect an output reactor (optional) to the output terminals of the AC motor drive.
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Following table is the external EMC filter for C2000 series. User can choose corresponding zero phase

reactor and suitable shielded cable length in accord to required noise emission and electromagnetic

interference level to achieve the best configuration to suppress the electromagnetic interference. When the

application does not consider RE and only needs CE to comply with C2 or C1, there is no need to install

zero phase reactor on the input side.

C2000-HS Congiugted Rad_|at_|on
Carrier Emlsspn Emission
Rated Input Filter Model Name Frequenc Output Shielded
Frame Model Current q y Cable Length EN61800-3
(A) EN618000-3 C3
Do VED300C43S-HS 63 B84143A0120R105 <10kHz 100m C3
VFD370C43S-HS 74 B84143A0120R105 <10kHz 100m C3
VED450C43A-HS 101 B84143B0180S080 <10 kHz 100 m C3
D VFD550C43A-HS 114 B84143B0180S080 <10 kHz 100 m C3
VED750C43A-HS 157 B84143B0180S080 <10kHz 100m C3
. VFD900C43A-HS 167 B84143B0250S080 <8 kHz 100 m C3
VFD1100C43A-HS 207 B84143B0250S080 <8kHz 100m C3
F |VFD1600C43A-HS 300 B84143B0400S080 <8kHz 100m C3
VFD2200C43A-HS 400 B84143B0600S080 <6kHz 100m C3
H |VFD3550C43A-HS 625 B84143B1000S080 <6kHz 100m C3
Table 7-13
EMC Filter Dimensions
Model: B84143A0120R105
- 240 - - 90 -
25 13
|
|
i | B @
| o
' 2
PE M10 x 34 | - o
| w
! “‘ I
|
* 46
ol L1 | o] ot
© olL2 ! Marking : L2’ |[o E
Sy ojfL3 | LINE LOAD | L3 [0 @y
————————————— _ {z‘ L
* = Terminal blocks 35 mm 2
- 254+0.5 - Tightening torque 3.2 ... 3.7 Nm
290 - SSB2157-K-E
Unit: mm
Figure 7-11
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Model: B84143B0180S080, B84143B0250S080
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Model: B84143B0600S080
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EMC Filter Installation

All electrical equipment (including AC motor drives) generate high or low frequency noise that interferes
with peripheral equipment by radiation or conduction during operation. Correctly install and EMC filter can
eliminate much interference. It is recommended to use DELTA EMC filter to have the best interference
elimination performance.

We assure that it can comply with the following rules when the AC motor drive and EMC filter are both
installed and wired according to user manual:

1. EN61000-6-4

2. EN61800-3: 1996

3. ENS5011 (1991) Class A Group 1

General precaution

To ensure the EMC filter can maximize the effect of suppressing the interference of AC motor drive, the

installation and wiring of AC motor drive should follow the user manual. In addition, be sure to observe the

following precautions:

1. EMC filter and AC motor drive should be installed on the same metal plate.

2. Install AC motor drive on footprint EMC filter or install EMC filter as close as possible to the AC motor
drive.

3. Wire as short as possible.
Properly ground the metal plate.

5. The cover of EMC filter and AC motor drive or grounding should be fixed on the metal plate and the
contact area should be as large as possible.

Choose suitable motor cable and precautions
Improper installation and choice of motor cable affects the performance of EMC filter. Be sure to observe
the following precautions when selecting motor cable.

1. Use the cable with shielding (double shielding is the best).

2. The shielding on both ends of the motor cable should be grounded with the minimum length and
maximum contact area.

3. Remove any paint on metal saddle for good ground contact with the plate and shielding.

Remove any paint on metal saddle for good ground contact with
the plate and shielding.

RRIRRN
asesesetetelt
ORI
ERRRARHKY
Ivo’o'o‘vv.,
ERRREBE

saddle L—— the plate with grounding

Saddle on one end

Figure 1 Figure 2



Chapter 7 Optional Accessories | C2000-HS

7-6 Panel Mounting (MKC-KPPK)

For MKC-KPPK model, you can choose wall mounting or embedded mounting, the protection level is IP66.

Applicable to digital keypad (KPC-CCO01)
Wall Mounting Embedded Mounting
Accessories x 1 Accessories x 2

Screw x 4—M4 x p 0.7 x L8mm

Screw x 4—M4 x p 0.7 x L8Bmm
Torque: 10-12 kg-cm / (8.7-10.4 Ib-in.) /

Torque: 10-12 kg-cm / (8.7-10.4 Ib-in.) /

(1.0-1.2 Nm) (1.0-1.2 Nm)
Panel cutout dimension Unit: mm (inch) Panel cutout dimension
Z¢ A
.%07
NC/
//‘"b 36.0 [1.42]
23.5[0.93] @
°q
— L
3
ol 2 KEYPAD
oo | N~
Sia =) KPC-CCO1 \
o - ) ) PANEL
R & Normal cutout dimension
Panel
o Thickness 1.2 mm 1.6 mm 2.0 mm
A 66.4 (2.614)
2901087 110.2 111.3 112.5
[0.87] B (4.339) (4.382) (4.429)
*Deviation: £0.15 mm /+£0.0059 inch

Table 7-14

Cutout dimension (Waterproof level: IP66)
Panel

Thickness 1.2 mm 1.6 mm 2.0 mm
A 66.4 (2.614)
B 110.8 (4.362)
*Deviation: £0.15 mm / £0.0059 inch
Table 7-15

7-19



Chapter 7 Optional Accessories | C2000-HS

Wall Mounting

Embedded Mounting

SCREW *4
7 @/
-
-

KEYPAD
KPC-CCO1 ACCESSORIES

KEYPAD
KPC-CCO1

SCREW *4
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7-7 Conduit Box Kit

Appearance
Conduit box kit is optional for VFDXXXC43A-HS (Frame DO and above) and VFDXXXC43S-HS, the
protection is IP20 / NEMA1 / UL TYPE1 after installation.

Frame DO

Applicable models

VFD300C43S-HS; VFD370C43S-HS
Model number T MKC-DON1CB , ITEM 1

ITEM Description Qty.

1 Screw M5x0.8x10L

ITEM 1

4

2 Bushing Rubber 28 2
ITEM 6
3 Bushing Rubber 44 2
4 Bushing Rubber 73 2
5 Conduit box cover 1
6 Conduit box base 1 [Table 7-16
Frame D

Applicable models
VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

Model number TMKC-DN1CB ; ITEM 1
ITEM Description Qty.
1 | Screw M5x0.8x10L 4 TEM 1
2 | Bushing Rubber 28 2
ITEM 5

3 | Bushing Rubber 44 2
4 | Bushing Rubber 88 2
5 | Conduit box cover 1
6 | Conduit box base 1 [Table 7-17

Frame E

Applicable models
VFD900C43A-HS; VFD1100C43A-HS
Model number TMKC-EN1CB ;
ITEM Description Qty.
1 | Screw M5x0.8x10L
Bushing Rubber 28
Bushing Rubber 44
Bushing Rubber 100

ITEM 2 ITEM 7

N |~ |IN| O

ITEM 5

—_

Conduit box cover
Conduit box base 1 [Table 7-18

|| |W[IN
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Frame F

Applicable models
VFD1600C43A-HS

Model number TMKC-FN1CB ;4

ITEM

Description

Qty.

1

Screw M5x0.8x10L

Bushing Rubber 28

Bushing Rubber 44

Bushing Rubber 100

N | B |IDN| O

Conduit box cover

—_

Ol |W[IN

Conduit box base

Table 7-19

Frame G

Applicable models
VFD2200C43A-HS

Model number TMKC-GN1CB ;

ITEM

Description

Qty.

Screw M5x0.8x10L

—_
N

Bushing Rubber 28

Bushing Rubber 44

Bushing Rubber 130

W N[N

Conduit box cover

O ||| WIN|-

Conduit box base

Table 7-20

ITEM 2

ITEM 6
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Frame H
Applicable models
VFD3550C43A-HS

Model number "TMKC-HN1CB ; ;‘E;
ITEM Description Qty. | ATEM3
1 | Screw M6*1.0*25L 8 f @ﬂw
2 Screw M8%*1.25*30L 3 :
3 | NUT M8 4 T
4 |NUTM10 4
5 Bushing Rubber 28 4
6 Bushing Rubber 44 2
7 Bushing Rubber 102 4
8 Bushing Rubber 130 4
9 Conduit box cover 1 1
10 | Conduit box cover 2 2
11 | Conduit box cover 3 2
12 | Conduit box cover 4 2
13 | Conduit box base 1
14 | Accessories 1 2
15 | Accessories 2 1 Table 7-21
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Conduit Box Installation
Frame DO

1. Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the
following figure.

Screw torque: 12—15 kg-cm / (10.4-13 Ib-in.) / (1.2—-1.5 Nm)

2. Remove the 5 screws shown in the following figure.
Screw torque: 24—-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4—-2.5 Nm)

3. Install the conduit box by fasten the 5 screws shown in the following figure.
Screw torque: 24—26 kg-cm / (20.8—22.6 Ib-in.) / (2.4-2.5 Nm)
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4. Fasten the 2 screws shown in the following figure.
Screw torque: 12—-15 kg-cm / (10.4—-13 Ib-in.) / (1.2—-1.5 Nm)

Frame D

1.  Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the
following figure.
Screw torque: 12—-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)

2. Remove the 5 screws shown in the following figure.
Screw torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4—-2.5 Nm)
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Install the conduit box by fasten the 5 screws shown in the following figure.

Screw torque: 24—26 kg-cm / (20.8—22.6 Ib-in.) / (2.4-2.5 Nm)

3.

-cm / (10.4-13 Ib-in.) / (1.2-1.5 Nm)

Fasten the 2 screws shown in the following figure. Screw torque: 12—15 kg

4.

Frame E

in.)/

Loosen the 4 cover screws and lift the cover;

1.

1.5 Nm)

1.2—

(

Screw torque: 12—-15 kg-cm / (10.4-13 Ib

7-26
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2. Fasten the 6 screws shown in the following figure and place the cover back to the original position.
Screw torque: 24-26 kg-cm / (20.8—22.6 Ib-in.) / (2.4—2.5 Nm)

3. Fasten the 4 screws shown in the following figure.
Screw torque: 12—-15 kg-cm / (10.4—-13 Ib-in.) / (1.2—1.5 Nm)

Frame F

1. Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the
following figure.
Screw torque: 12—15 kg-cm / (10.4-13 Ib-in.) / (1.2—-1.5 Nm)
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2. Install the conduit box by fastens the 4 screws, as shown in the following figure.
Screw torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4—2.5 Nm)

3. Install the conduit box by fasten all the screws shown in the following figure
Screw 9-12 torque: 12-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)
Screw 13-16 torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4-2.5 Nm)
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Frame G

1. On the conduit box, loosen 7 of the cover screws and remove the cover.
Screw torque: 24-26 kg-cm / (20.8—22.6 Ib-in.) / (2.4—2.5 Nm)

2. On the drive, loosen 4 of the cover screws and press the tabs on each side of the cover to remove the cover,
as shown in the following figure.
Screw torque: 12-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)

3. Remove the top cover and loosen the screws.
M5 Screw torque: 24—-26 kg-cm / (20.8—-22.6 Ib-in) / (2.4—2.5 Nm)
M8 Screw torque: 100-120 kg-cm / (86.7—104.1 Ib-in.) / (9.8—11.8 Nm)
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4. Install the conduit box by fastening all the screws shown in the following figure.
M5 Screw torque: 24—26 kg-cm / (20.8—22.6 Ib-in.) / (2.4-2.5 Nm)
M8 Screw torque: 100-120 kg-cm / (86.7—-104.1 Ib-in.) / (9.8—11.8 Nm)

5. Fasten all the screws.
Screw torque: 24-26 kg-cm / (20.8—22.6 Ib-in) / (2.4—-2.5 Nm)
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6. Place the cover back to the top and fasten the screws (as shown in the figure)
Screw torque: 12—-15 kg-cm / (10.4—-13 Ib-in.) / (1.2—1.5 Nm)

|||||||||
7
5
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Frame H

Assembly for Frame H3 (Conduit Box)

1. Loosen the 3 screws and remove the cover of conduit box H3 as preparation.

2. Loosen the screws as below figure shown.
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3. Fasten the M6 screws to locations shown in the following figure.
Screw Torque: 3545 kg-cm / (30.3-39 Ib-in.) / (3.4—4.4 Nm)

4. Install the conduit box by fasten all the screws shown in the following figure.
Screw 1-6: M6 screw torque: 55-65 kg-cm / (47.7-56.4 |b-in) / (5.4—6.4 Nm)
Screw 7-9: M8 screw torque: 100-110 kg-cm / (86.7—95.4 Ib-in) / (9.8—10.8 Nm)
Screw 10-13: M10 screw torque: 250-300 kg-cm / (216.9-260.3 Ib-in) / (24.5-29.4 Nm)
Screw 14-17: M8 screw torque: 100—110 kg-cm / (86.7-95.4 Ib-in) / (9.8—10.8 Nm)

w
®
°
°
(]
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5. Fasten the 3 covers and screws, which were loosen from step 1, to the original location.
Screw Torque: 35—45 kg-cm / (30.3-39 Ib-in.) / (3.4—4.4 Nm)

6. Installation complete.
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Assembly for Frame H2 (Straight Stand)

1.  Loosen the 3 screws and remove the cover of conduit box.

Chapter 7 Optional Accessories | C2000-HS

2.  Remove the 4 covers of conduit box, and fasten the loosen screws back to the original location.

Screw Torque: 100-110 kg-cm / (86.7—95.4 Ib-in) / (9.8—10.8 Nm)

3.
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4. Fasten the M6 screws to locations shown in below figure.
Screw Torque: 35-45 kg-cm / (30.3—-39 Ib-in.) / (3.4—4.4 Nm)

5. Install conduit box and accessories by fasten all the screws shown in the following figure.

Screw 1-6: M6 screw torque: 55-65 kg-cm / (47.7-56.4 |b-in) / (5.4—6.4 Nm)

Screw 7-9: M8 screw torque: 100-110 kg-cm / (86.7-95.4 Ib-in) / (9.8—10.8 Nm)
Screw 10-13: M10 screw torque: 250-300 kg-cm / (216.9—260.3 Ib-in) / (24.5-29.4 Nm)
Screw 14-17: M8 screw torque: 100-110 kg-cm / (86.7-95.4 Ib-in) / (9.8—10.8 Nm)

7 8 9

3E © o ) al6
L]

219
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| el o) bl
°

i

=

10

7-36



Chapter 7 Optional Accessories | C2000-HS

6. Installation complete.
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NOTE: The fan does not support hot swap function. For replacement, turn the power off before replacing the fan.
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7-8 Fan Kit
Frames of the fan kit

Capacitor Fan Model

Heat sink Fan Model

Frame DO

"MKC-DFKB”

MKC-DOFKM”

2}
-
9]
)
<
O
o
N~
IS)
[a]
TR
>
s
-
N
)
<t
O
o
o
o)
[m]
TR
>

Applicable Model

Capacitor Fan Model

Heat sink Fan Model

Frame D

“MKC-DFKB”

“‘MKC-DFKM”

Heat sink Fan Model "MKC-EFKM4”
Capacitor Fan Model “MKC-EFKB”

s 2
T [
< <
)
2 S
m o
B 2
To] ~
m) [m)
L L.
> >
= I
< <
<) 7]
< <t
(@] ®]
= o
D o
< »
m) [m)
L L
> >

)]
-
<<
o
<
O
o
[Te)
N
o
L
>

Applicable Model
Applicable Model
Applicable Model

Frame E
Frame E

VFD1100C43A-HS
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Frame F

Applicable Model
VFD1600C43A-HS

Heat sink Fan Model “MKC-FFKM”

Frame F

Applicable Model
VFD1600C43A-HS

Frame G

Applicable Model
VFD2200C43A-HS

Frame H

Applicable Model
Following models use 3 sets of MKCHS-HFKM fan kit.

VFD3550C43A-HS
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B Fan Removal

Frame DO

| Model “MKC-DFKB” Capacitor Fan |
Applicable model

VFD300C43S-HS; VFD370C43S-HS

1. Loosen screw 1 and screw 2, press the tab on the right 2. (Figure 2) Loosen screw 3; press the tab on the right
and left to remove the cover, follow the direction the and the left to remove the cover. Screw 3 Torque: 6-8
arrows indicate. Press on top of digital keypad to kg-cm / (5.2-6.9 Ib-in.) / (0.6—0.8 Nm)
properly remove it. Screw 1, 2 Torque: 12—15 kg-cm /
(10.4-13 Ib-in.) / (1.2—1.5 Nm)

Figure 1 Figure 2

3. Loosen screw 4 (figure 3) and disconnect fan power and pull out the fan. (As shown in the enlarged picture 3)
Screw 4 Torque: 10-12 kg-cm / (8.7-10.4 Ib-in.) / (1.0-1.2 Nm)

Figure 3

Frame DO

[ Model “MKC-DOFKM” Heat Sink Fan |
Applicable model

VFD300C43S-HS; VFD370C43S-HS

1. Loosen the screw and remove the fan kit. Screw torque: 24—26 kg-cm / (20.8-22.6 Ib-in. / (2.4-2.5 Nm)
2. (As shown Figure 1) Before pulling out the fan, make sure the fan power is disconnected.

Figure 1
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Frame D

| Model “MKC-DFKB” Capacitor Fan |
Applicable model

VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

1. (Figure 1) Loosen screw 1 and screw 2, press thetabon 2.  (Figure 2) Loosen screw 3 & 4; press the tab on the right
the right and the left to remove the cover, follow the and the left to remove the cover. Screw 3, 4 Torque: 6-8
direction the arrows indicate in the following figure. kg-cm / (5.2-6.9 Ib-in.) / (0.6—0.8 Nm)

Press on the top of digital keypad to properly remove it.
Screw 1, 2 Torque: 12-15 kg-cm / (10.4-13 Ib-in.) /
(1.2-1.5 Nm)

Figure 1 Figure 2

3.  Loosen screw 5 (figure 3) and disconnect fan power and pull out the fan. (As shown in the enlarged picture 3)
Screw 5 Torque: 10-12 kg-cm / (8.6—10.4 Ib-in.) / (1.0-1.2 Nm)

Figure 3

Frame D

| Model “MKC-DFKM” Heat Sink Fan |
Applicable model

VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

1. Loosen the screw and remove the fan kit. Screw torque: 24—26 kg-cm / (20.8-22.6 Ib-in.) / (2.4—2.5 Nm)
2. (As shown Figure 1) Before removing the fan, remove the cover by using a slotted screwdriver.

Figure 1
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Frame E
Applicable model
VFD900C43A-HS; VFD1100C43A-HS

Applicable for MKC-EFKM4
Applicable for MKC-EFKB

[ Model “MKC-EFKM4” Heat Sink Fan |

1.  Loosen screw 1—4 (figure 2), disconnect fan power, and pull out the fan. (As shown in the enlarged picture 3)
Screw1—4 Torque: 24—-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4-2.5 Nm)

Figure 1

| Model “MKC-EFKB” Capacitor Fan |

Loosen screw 1-2 (figure 3), disconnect fan power, and pull out the fan. (As shown in the enlarged picture 3)
Screw1-2 Torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) / (2.4-2.5 Nm)

1.

Figure 2
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Frame F
Applicable model
VFD1600C43A-HS

[ Fan model “MKC-FFKM” Heat Sink Fan |

Loosen the screws and plug out the power of fan before removing (figure 1).
Screw torque: 24-26 kg-cm / (20.8—-22.6 Ib-in.) / (2.4-2.5 Nm)

Figure 1
| Fan model “MKC-FFKB2” Capacitor Fan |
1. Loosen the screw (figure 1) and removes the cover. 2. Loosen the screw (figure 2) and removes th? cover.
Screw torque: 12—15 kg-cm / (10.4—13 Ib-in.) / Screw torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) /
(1.2-1.5 Nm) (2.4—2.5 Nm)

Figure 1 .
Figure 2

3. Loosen the screws and remove the fan (figure 3 and figure 4). Screw torque: 12-15 kg-cm / (10.4—13 Ib-in.) / (1.2—1.5 Nm)

Figure 4

Figure 3
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Frame G
Applicable model
VFD2200C43A-HS

2. For 1-8 shown in the figure 2: Loosen the screws

L Fan model "MKC-GPKM' Heat Sink Fan | Screw torque: 35-40 kg-cm / (30.4-34.7 Ib-in.) /

1. Loosen the screw (figure 1) and remove the cover. (3.4-3.9 Nm)
Screw torque: 12-15 kg-cm / (10.4-13.1 Ib-in.) / 3. For 9-11 shown in the figure 2: Loosen the screws and
(1.2-1.5 Nm) removes the cover. Screw M4 torque: 14—16 kg-cm /

(12.2-13.9 Ib-in.) / (1.4-1.6 Nm)

Figure 1

Figure 2

4. Loosen screw 1, 2, 3 and remove the protective ring (as 5. Lift the fan by putting your finger through the protective
shown in figure 3) Screw torque: 14-16 kg-cm / (12.2-13.9 holes, as indicates in 1 and 2 on the figure 4.

Ib-in.) / (1.4—1.6 Nm)

Figure 3 Figure 4
6. If you are switching new fan on an old AC motor drive, 7. Add cable model 3864483201 to connect the power board
follow the steps below: and fan connector. (The cable 3864483201 goes with the
Loosen screws 1-5, remove the cover (as below figure fan as accessory)
shown) M4 screw torque: 14—16 kg-cm / (12.2—13.9 Ib-in) /
(1.4-1.6 Nm)

Figure 6

Figure 5
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Frame H
Applicable model
VFD3550C43A-HS
F del “MKCHS-HFKM” Heat Sink F
[ Fan mode eat Sink Fan | 2. Loosen the screw 5-12 and remove the top cover (figure

1. Loosen the screw 1-4 and remove the top cover (figure 1)
Screw torque: 14-16 kg-cm / (12.2-13.9 Ib-in.) /
(1.4—1.6 Nm)

2). Screw torque: 24—-26 kg-cm / (20.8—-22.6 Ib-in.) /
(2.4-2.5 Nm)

Figure 2

Figure 1
3. Press the latch to disconnect fan power, and cut the cable tie

Cable Tie

Cable Tie

Cable Tie

Power connector

Pay attention to direction of
the latch during the installation

Figure 3
Loosen the screw 13—18 and remove the fan. Screw torque: 35-45 kg-cm / (30.3—39 Ib-in.) / (2.9-3.8 Nm) (figure 4)

4.

Make sure the power is disconnected
before removing the fan.
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7-9 Flange Mounting Kit

Applicable Models, Frame DO—F
Frame DO

Applicable model

VFD300C43S-HS; VFD370C43S-HS

Cutout dimension Unit: mm [inch]
288 [11.34 &
[1.34] a M10*P1.5(4X)
‘ 235 [9.25] ‘ o| OR ¢11.0[0.43](4X)
Cg | (B/
I
|
|
|
|
|
|
|
5
‘ =
! o
©
©
|
|
|
|
|
|
|
|
O o—
<
8
0
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Frame D
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Applicable model
VFD450C43A-HS; VFD550C43A-HS; VFD750C43A-HS

Cutout dimension

Unit: mm [inch]

>
338 [13.31] 3
S MI0P1.54X)
| 285[11.22] | OR $11.0[0.43](4X)
5 =
|
|
|
|
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Frame E

Applicable model
VFD900C43A-HS; VFD1100C43A-HS

Cutout dimension Unit: mm [inch]
384 [15.12] 3
(=3
o~
‘ 335[13.19] ‘ - M12%P1.75(4X)
é ‘ | L— OR13[0.51](4X)
|
|
|
|
|
|
|
|
|
|
|
g
‘ S
| 2
|
|
|
|
|
|
|
|
|
|
|
|
O i C—
B
(=3
g
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Frame DO & D & E

1. Loosen 8 screws and remove Fixture 2 (as shown in| 2. Loosen 10 screws and remove Fixture 1 (as shown
the following figure). in the following figure).

3. Fasten 4 screws (as shown in the following figure). 4.  Fasten 5 screws (as shown in the following figure).
Screw torque: 30-32 kg-cm / (26.0-27.8 Ib-in.) / Screw torque: 30-32 kg-cm / (26.0-27.8 Ib-in.) /
(2.9-3.1 Nm). (2.9-3.1 Nm)

FIXTURE 2
FIXTURE 1

5.  Place 4 screws (M10) through Fixture 1 & 2 and the plate then fasten the screws. (as shown in the following
figure)

Frame DO/D M10*4

Screw torque: 200-240 kg-cm / (173.6—208.3 Ib-in.) / (19.6—235 Nm)

Frame E M12*4

Screw torque: 300-400 kg-cm / (260-347 Ib-in.) / (29.4-39.2 Nm)

FIXTURE 1

FIXTURE 2
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Frame F

Applicable model
VFD1600C43A-HS

Cutout dimension Unit: mm [inch]

M12*P1.75(4X)
430 [16.93] OR #13.0[0.51](4X)

380 [14.96]

&\7‘
20(0.79]

740 [29.13]

O
12 0.47] T
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Frame F

1. Loosen 12 screws and remove Fixture 2. 2. Loosen 12 screws and remove Fixture 2.
Screw torque: 24-26 kg-cm / (20.8—-22.6 Ib-in.) /
(2.4-2.5 Nm)

3. Loosen screw 13-26 and remove Fixture 1. 4.  Install Fixture 1 by fasten screw 13-26
Screw torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) /
(2.4-2.5 Nm)

5.  Place 4 of the M12 screws through Fixture 1&2 and plate then fasten the screws.
Screw torque: 300—400 kg-cm / (260-347 Ib-in.) / (29.4-39.2 Nm)

Screws M12*4~
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7-10 Power Terminal Kit

TMKC-PTCG.a (Applicable for Frame G models-VFDXXXCXXA-HS)
Applicable model
VFD2200C43A-HS

(The MKC-PTCG is optional for the above model, after the installation, the 12 plus is 6 plus.)
Accessories

Diagram of power terminal connection

Iltem | Description Qty
1 Copper Assy. 3 /
1 1 Copper 3 ITEM 1.5 ’
1.2 Screw M12*25L 6 7, ) TEM 1.2
1.3 | Spring 6
1.4 | Washer 6 TEm 18
1.5 | Nuts 6 e

ITEM 1.2

FMKC-PTCG 1 Installation

1. Loosen the 4 screws on the cover, as shown in the following figure.
Screw Torque: 12—-15 kg-cm / (10.4—13 Ib-in) / (1.2—1.5 Nm)

2. Remove the 5 screws from the FR4 board, as shown in the following figure. (The FR4 board is not needed
after the installation of the power terminal kit). Screw Torque: 12—15 kg-cm / (10.4-13 Ib-in) / (1.2—1.5 Nm)
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3. Loosen the upper M8 nuts (1-6) with a sleeve wrench (12 mm of the sleeve).
M8 Torque: 90 kg / (78.1 Ib-in) / (8.8 Nm)

4. |Install the 3pcs copper assy., as shown in the following figure 1. Fasten the upper M8 nuts (1-6) with a sleeve
wrench (12 mm of the sleeve), as shown in the figure 2 and figure 3 below.
M8 Torque: 180 kg-cm / (156.2 Ib-in) / (17.65 Nm)

5. Put the cover back and fasten the screws as shown in the figure below.
Screw Torque: 12—15 kg-cm / (10.4—13 Ib-in) / (1.2—1.5 Nm)
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7-11 USB/RS-485 Communication Interface IFD6530
/\ Warning

v Thoroughly read this instruction sheet before installation and putting it into use.
v' The content of this instruction sheet and the driver file may be revised without prior notice.
Consult our distributors or download the most updated instruction/ driver version.

Introduction

IFD6530 is a convenient RS-485-to-USB converter, which does not require external power-supply and
complex setting process. It supports baud rate from 75 to 115.2 Kbps and auto switching direction of data
transmission. In addition, it adopts RJ45 in RS-485 connector for users to wire conveniently. And its tiny
dimension, handy use of plug-and-play and hot-swap provide more conveniences for connecting all
DELTA IABG products to your PC.

Applicable Models: All DELTA IABG products.

(Application & Dimension)

|\ ’ g
= . under development =)
¢ ¢ ¢ 8
1 1 )
v
USB w
RS-485 =
4 S
v v \ l v ot
' =S

v
P e
gl il e S
:}r P E il = it: [
“ ﬂi k| f Tradis - 22.5[0.89)]| Unit: mm [inch]

Specifications

Power supply No external power is needed

Power consumption 1.5W

Isolated voltage 2,500 Voc

Baud rate 75 Kbps, 150 Kbps, 300 Kbps, 600 Kbps, 1,200 Kbps, 2,400 Kbps, 4,800 Kbps, 9,600
Kbps, 19,200 Kbps, 38,400 Kbps, 57,600 Kbps, 115,200 Kbps

RS-485 connector RJ45

USB connector A type (plug)

Compatibility Full compliance with USB V2.0 specification

Max. cable length RS-485 Communication Port: 100 m

Support RS-485 half-duplex transmission

Table 7-22
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= RJ45
. PIN Description PIN Description
8«1
1 Reserved 5 SG+
> (e
RJ-45 2 Reserved 6 GND
3 GND 7 Reserved
4 SG- 8 +9V

Preparations before Driver Installation

Extract the driver file (IFD6530_Drivers.exe) by following steps.

Download the driver file (IFD6530_Drivers.exe) at www.deltaww.com/iadownload acmotordrive/IFD6530 Drivers
NOTE: DO NOT connect IFD6530 to PC before extracting the driver file.
STEP 1 STEP 2

InstallShield Wizard 3] InstallShield Wizard

License Agreement

Welcome to the InstallShield Wizard for Silicon Please read the following license agreement carefully.
Lab ies CP210x Evaluation Kit Tools

Press the PAGE DOWN key to see the rest of the agreement.
The InstallShieldR Wizard will install Silicon Laboratories
CP210x E valuation Kit Tools Release 3.31

on your computer. To continue, click Next.

END-USER LICENSE AGREEMENT
IMPORTANT: READ CAREFULLY
BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIETARY MATERIAL ("LICENSED PRODUCT"), THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
AGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE) YOUR COMPANY'S

ASSENT TO AND ACCEPTANCE OF THIS END-USER LICENSE AGREEMENT (THE o,

Do you accept all the terms of the preceding License Agreement? |f you choose No, the
setup will close. To install Silicon Laboratories CP210x Evaluation Kit Tools Release 3.31
. you must accept this agreement.

Cancel

STEP 3 STEP 4

InstallShield Wizard

InstallShield Wizard

Choose Destination Location

InstallShield Wizard Complete

Select folder where Setup will install files.

Setup has finished installing Silicon Laboratories CP210x
Evaluation Kit Tools Release 3.31
on your computer.

Setup will install Silicon Laboratories CP210x Evaluation Kit Tools Release 3.31
in the following folder.

Ta install to this folder, click Next. To install to a different folder, click Browse and select
another folder.

Destination Folder

C:ASiLabs\MCUACP210x Browse...

Finish ¢

Cancel

STEP 5

You should have a folder marked SiLabs under drive C. c:\ SiLabs
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Driver Installation

After connecting IFD6530 to PC, please install driver by following steps.

STEP 1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission).

Read ouwr privacy policy

Can Windows connect to Windows Update to search for
software?

() Yes, this time only
(O Yes, now and every time | connect a device
O No, not this time

Click Next to continue.

STEP 2

Found New Hardware Wizard Found New Hardware Wizard

This wizard helps you install software for:

CP2103 USB to UART Bridge Controller

') If your hardware came with an installation CD
&2 or floppy disk. insert it now.

OR

‘What do you want the wizard to do?

® Install the software automatically (Recommended)
O Install from a list or specific location (Advanced)

Click Next to continue.

[ < Back JI Next > Il Cancel J

This wizard helps you install software for:

1\7') If your hardware came with an installation CD
&2 or Hoppy disk, insert it now.

‘What do you want the wizard to do?

Click Next to continue.

CP2103 USB to UART Bridge Controller

O Install the software automatically (Recommended)
(@ Install from a list or specific location (Advanced)

l < Back " Next > l[ Cancel J

paths and removable media.

Include this location i

Please choose your search and installation options.

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local

["] Search removable media (floppy, CD-ROM...)

C:ASiLabs\MCUNCP210s\WIN

O Don't search. | will choose the driver to install.

9

Found New Hardware Wizard

. The best driver found will be installed.

in the search:

v Browse

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back " Next > I[ Cancel

Browse and select directory, or enter
C:\SiLabs\MCU\CP210x\WIN
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STEP 3 . . STEP 4

Please wait while the wizard searches... ‘\

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ CP2103 USB to UART Bridge Controller - CP210x USB Composite Device

Click Finish to close the wizard

L
STEP 5

Repeat Step 1 to Step 4 to complete
COM PORT setting.

LED Display

1. Steady Green LED ON: power is ON.
2. Blinking orange LED: data is transmitting.
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Chapter 8 Option Cards

8-1 Option Card Installation

8-2 EMC-D42A

8-3 EMC-D611A

8-4 EMC-R6AA

8-5 EMC-BPS01

8-6 EMC-A22A

8-7 EMC-PGO1L / EMC-PGO02L
8-8 EMC-PG010 / EMC-PG020
8-9 EMC-PG01U / EMC-PG02U

8-10 EMC-PG0O1R

8-11 CMC-PDO01

8-12 CMC-DNO1

8-13 CMC-EIPO1

8-14 CMC-PNO1

8-15 EMC-COPO1

8-16 Delta Standard Fieldbus Cables
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® The option cards in this chapter are optional accessories. Select the applicable option cards for
your motor drive, or contact your local distributor for suggestions. The option cards can significantly
improve the efficiency of the motor drive.

® To prevent damage to the motor drive during installation, remove the digital keypad and the cover
before wiring.

® The option cards do not support hot swapping. Power off the motor drive before you install or
remove the option cards.

8-1 Option Card Installation

8-1-1 Remove covers

Frame DO
Screw Torque: 8-10 kg-cm / (6.9-8.7 Ib-in.) / (0.8—1.0 Nm)

T Y

S N NN
T

CAYIAY
OO N WA NN

A\USER NN AN\

A W A\ SN\
AN TNNRRANS AN

G R L R AN

Frame D

4
AR

AN
AN

A\SUWRRY

AN

2
-
Z
2

AN\
AN WY
ANNURIRRIY

S N Y
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Frame E
Screw Torque: 12-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)

Frame F
Screw Torque: 12—-15 kg-cm / (10.4-13 Ib-in.) / (1.2—1.5 Nm)

Frame G
Screw Torque: 12—-15 kg-cm / (10.4—13 Ib-in.) / (1.2—1.5 Nm)
o R
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Frame H

X

Screw Torque: 14-16 kg-cm / (12.15-13.89 Ib-in.) / (1.4—1.6 Nm)
‘ﬂb

— [Donomoronooooooooom]
f DO000000000000000000
1! - o L

1

RJ45 (Socket) for digital keypad KPC-CCO01

M Refer to Chapter 10 Digital Keypad for more details on
KPC-CCO1.

M Refer to Chapter 10 Digital Keypad for more details on

optional accessory RJ45 extension cable.

Communication extension card (Slot 1)
CMC-PDO01; CMC-DNO1; CMC-EIP01; EMC-COPO01;
CMC-PNO1

I/0 & Relay extension card (Slot 3)
EMC-D42A; EMC-D611A; EMC-A22A; EMC-R6AA;
EMC-BPS01

50000001LR@@AQROQQ ‘
Q00000

PG Card (Slot 2)
EMC-PGO1L; EMC-PGO2L; EMC-PG010; EMC-PG020:;
EMC-PG01U; EMC-PG02U; EMC-PGO1R

Screws Specification for option card terminals:

EMC-D42A: EMC-D611A: Wire gauge 0.2—0.5 mm? (26—20 AWG )
EMC-BPS01 Torque 5 kg-cm / (4.4 Ib-in) / (0.5 Nm)
Wire gauge 0.2-0.5 mm? (26—20 AWG )
EMC-R6AA
Torque 8 kg-cm / (7 Ib-in) / (0.8 Nm)
Torque 0.2—4 mm? (24—12 AWG)
EMC-A22A
Wire gauge 5 kg-cm /(4.4 Ib-in) / (0.5 Nm)
EMC-PGO1L; EMC-PGO02L;
Wire gauge 0.2-0.5 mm? (26—20 AWG )
EMC-PG010; EMC-PG020;
EMC-PG01U; EMC-PGO02U;
Torque 2 kg-cm/ (1.73 Ib-in) / (0.2 Nm)
EMC-PGO1R
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I/0O & Relay extension card (Slot 3)

EMC-D42A EMC-R6AA
O O O O

RC12 RA12 RC11 RA11 RC10 RA10

OIGIGIOIOIO
) O O O O O O O O - — L
COM MI10 MI11 MI12 MI13 MO10 MO11 MXM O QD QD QD QD QD QD Q
O O RC15 RA15 RC14 RA14 RC13 RA13
EMC-BPS01 EMC-D611A
O O O O

D) O @ L, 2000000

O 24V GND O Oy AC MO MITE NIT2 M3 Wi s O
EMC-A22A

O 0

> (DOODODD

O AO10 AO11 ACM AI10 Al11 ACM
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PG card (Slot 2)

EMC-PG010 / EMC-PG020 EMC-PGO1L / EMC-PGO02L
O O O O
Tl e Bl e 0
F| e 3| e 0
8| e g e 0
g e 5 © /
N| e NI e
_2 e sl ©
8 e
CAVITY CAVITY
[ [
A2 B2 I VP A1 B1 Z1 O A2 B2 il VP A1 B1 Z1 Q
0000000 0000000
O OOQ_OOOO n | O OOQ_OOOO n
M B2 \poM AT BT Z1 ) Wﬂﬁﬂ
CAVITY
CAVITY
EMC-PGO01U / EMC-PG0O2U EMC-PGO1R
QO O O
0
3| e 0 sl e
Bl e 0 3l e
8 S] U 8 )
gl|| 0 g| e
S| © 0 N| e
Nl e 0 ~
al o D ol o
A2 B2 VP A1 BT Z1 U1 VI W1
O O
000000000
O@OOOOOQOd 00 00O0O0O0OO0OO0O0
————— 7(L OAZEBZ§R1R2SZQ§S1m
A2 B2 DCM A1 B1 Z1 U1 VI W1
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Communication extension card (Slot 1)

Chapt

er 8 Option Cards | C2000-HS

CMC-PDO1 EMC-COPO01
O O ® O
O T ‘ T ‘ ®
- e "CSS0, ee U0l e
o L :
L] L]
CMC-EIPO1 CMC-PNO1
® O ® O
T | O |
I I _r|||||||||||||||||||||||||l
1 1 = =
I I O [ I (an) E E
g =&ol||||||||||||||||||||||||J=
0 0 DD —.=
I I
T ® T T ®
° o.o.o..' ° C ° ....o.o. e o 0.0.0.0. ® C
o @ (@ (© © (©
O
CMC-DNO1
O
(@
O n n
00000
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8-1-3 Installation and Disconnection of Extension Card
8-1-3-1 Installation

Communication card: EMC-COP01, CMC-EIP01, CMC-DNO1, CMC-PD01, CMC-PNO1

As shown in the figure on the left.
Put the isolation sheet into the positioning pin.
Aim the two holes at the positioning pin.

Model name:

Emc.coroi  Pressthe pin to clip the holes with the PCB.
CMC-EIPO1
CMC-DNO1
CMC-PDO1
CMC-PNO1

Clip

Positioning pin

Isolation sheet

As shown in the figure on the left.
Fasten the screws after the PCB is clipped
with the holes.

clip
screw torque:
6-8 kg-cm /[5.21-6.94 |b-in]

screw torque:
6-8 kg-cm /[5.21-6.94 |b-in]

As shown in the figure on the left,
installation is completed.
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I/O & Relay Card: EMC-D42A, EMC-D611A, EMC-R6AA, EMC-BPS01, EMC-A22A

MODEL-NAME:

EMC-D42A

EMC-D611A

EMC-R6AA . .

EMC-BPSO1 As shown in the figure on the left.

EMC-A22A
Aim the two holes at the positioning pin.
Press the pin to clip the holes with the PCB.

positioning pin

positioning pin

As shown in the figure on the left.
Fasten the screws after the PCB is clipped
with the holes.

screw torque:
6-8 kgf-cm /[5.21-6.94 Ibf-in]

screw torque:
6-8 kgf-cm /[5.21-6.94 Ibf-in.]

As shown in the figure on the left,
installation is completed.

=

| 555200000000

26640 00! nﬂ
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PG Card: EMC-PG01U/ EMC-PG02U, EMC-PG01R, EMC-PG01L/ EMC-PGO02L, EMC-PG010/
EMC-PG020

PCB model name:
EMC-PG010/EMC-PG020
EMC-PGO1L/EMC-PGO2L
EMC-PGO01U/EMC-PGO2U
EMC-PGO1R

S, Positioning
L pin

41

As shown in the figure on the left.

Aim the two holes at the positioning pin.
Press the pin to clip the holes with the PCB.

Clip

Positioning pin

As shown in the figure on the left.
Fasten the screws after PCB is clipped
with the holes.

clip
screw torque:
6-8 kg-cm /[5.21-6.94 Ib-in]

screw torque:
6-8 kg-cm /[5.21-6.94 |b-in]

As shown in the figure on the left,
installation is completed.
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8-1-3-2 Disconnecting the extension card
Communication card: EMC-COP01, CMC-EIP01, CMC-DNO1, CMC-PD01, CMC-PNO1

Remove the two screws as shown in
the figure on the left.

As shown in the figure on the left.
Twist to open the clip.

Insert a slot type screwdriver into the
hollow to prize the PCB off the clip.

As shown in the figure on the left.
Twist to open the other clip to remove
the PCB.
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I/O & Relay card: EMC-D42A, EMC-D611A, EMC-R6AA, EMC-BPS01, EMC-A22A

c
3
o
<
(7]
n
©
»
2
o
—
o
n
o)
3
2
o
e
-
o
>
o
S
[3)
'

in the figure on the left.

As shown in the figure on the left.

Twist to open the clip.

Insert a slot type screwdriver into the
hollow to prize the PCB off the clip.

3 ﬂMAW\a

Jf

/[~

Py
i
&

S

=

Twist to open the other clip to remove

the PCB, as shown in the figure on the left.
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PG card: EMC-PG01U/ EMC-PG02U, EMC-PGO01R, EMC-PGO01L/ EMC-PGO2L, EMC-PG010/
EMC-PG020

Remove the two screws as shown in
the figure on the left.

As shown in the figure on the left.

Twist to open the clip.
Insert a slot type screwdriver into the hollow

to prize the PCB off the clip.

As shown in the figure on the left.
Twist to open the other clip to remove
the PCB.
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8-2 EMC-D42A

Terminals

Descriptions

COM

Common for Multi-function input terminals
Select SINK (NPN) / SOURCE (PNP) in J1 jumper / external
power supply

I/O Extension
Card

MI10-MI13

Refer to Pr.02-26—Pr.02-29 to program the multi-function inputs
MI10-MI13.

Internal power is applied from terminal E24: +24 Vbc £5% 200 mA,
5W

External power +24 Vpc: max. voltage 30 Voc, min. voltage 19
Vpe, 30 W

ON: the activation current is 6.5 mA

OFF: leakage current tolerance is 10 yA

MO10-MO11

Multi-function output terminals (photocoupler)

The AC motor drive releases various monitor signals, such as
drive in operation, frequency attained and overload indication, via
transistor (open collector).

@z ; MO10

%@ MO11

——@ MxM

MXM

Common for multi-function output terminals MO10, MO11
(photocoupler)
Max 48 Vpc 50 mA

8-3 EMC-D611A

Terminals

Descriptions

AC

AC power Common for multi-function input terminal (Neutral)

I/0 Extension
Card

MI10-MI15

Refer to Pr.02-26—Pr.02-31 for multi-function input selection
Input voltage: 100-130 Vac

Input frequency: 47-63 Hz

Input impedance: 27 kQ

Terminal response time:

ON: 10 ms

OFF: 20 ms
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Terminals

Descriptions

Relay Extension
Card

RA10-RA15
RC10-RC15

Refer to Pr.02-36—Pr.02-41 for multi-function output selection
Resistive load:

3A(N.O.)/ 250 Vac

5A (N.O.)/30 Voc

Inductive load (COS 0.4)

1.2 A (N.O.)/ 250 Vac

2.0A(N.O.)/30 Voc

Itis used to output each monitor signal, such as drive is in operation,

frequency attained or overload indication.

8-5 EMC-BPS01

Terminals

Descriptions

External Power
Supply

24V
GND

Input power: 24V 1 5%

Maximum input current: 0.5 A

Note:

Do not connect drive control terminal GND directly to the EMC-
BPSO01 input terminal GND.

Function: When the drive is only powered by EMC-BPS01, the
communication can be assured and support all communication
cards and following functions:

Parameters read and write

Keypad can be displayed

Keypad button can be operated (except RUN)

Analog input is effective

Multi-input (FWD, REV, MI1-MI8) needs external power supply to
operate

Following functions are not supported :

Relay output (including extension card), PG card, PLC function

NOTE: Refer to /0 & Relay extension card installation / disconnecting method for PG Card installation/

disconnecting.
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8-6 EMC-A22A
8-6-1 Product File

O @
§

O O| 1. Screw fixing hole
D/@ 2. Positioning hole
[ 3. POWER indicator
ON @ 4. Function switch
ON 20,

5. Fool-proof groove

E 6. Terminal block

T CEIOIOIOD) coooos  [-ACmotordrive connection port
o

®  ®

8-6-2 Terminal specifications

Terminals Descriptions

Refer to Pr.14-00—Pr.14-01 for function selection (input), and Pr.14-18—
Pr.14-19 for mode selection.

There are two sets of Al port, SSW3 (Al10) and SSW4 (Al11), which can
be switched to Voltage or Current mode.

Voltage mode: Input 0-10 V

Current mode: Input 0-20 mA / 4-20 mA

Analog voltage input Impedance: 20 kQ
Apirout Range: 0—10 V = 0—Max. Operation Frequency

(Pr.01-00)
Al10, Al11 Switch, default is 0-10 V

+10V

Al10, Al11

ACM |
T Internal circuit

Analog current input  |jmpedance: 250 Q

ACl  ACl circuit .
Range: 0-20 mA / 4-20 mA = 0—Max. Operation
Analog 1/0

Extension card Frequency (Pr.01-00)
Al10 - Al11 Switch, default is 4—20 mA

ACM Internal circuit

Refer to Pr.14-12—Pr.14-13 for function selection (output), and
Pr.14-36—-Pr.14-37 for mode selection.

There are two sets of AO port, SSW1 (AO10) and SSW2 (AO11), which
can be switched to Voltage or Current mode.

Voltage mode: Output 0-10 V
AO10. AO11 Current mode: Output 0-20 mA/4-20 mA

AVO:
0-10 V Max. output current 2 mA, Max. load 5 kQ

Multi-function analog |Output current: 2 mA max
voltage output Resolution: 0-10 V corresponds to Max.

operation frequency
Switch: AO10 / AO11 Switch, default is 0-10 V
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ACO:
0-20 mA, Max. load 500 kQ

Output current: 2 mA max
Resolution: 0-20 mA / 4—-20 mA corresponds to

Max. operation frequency
Switch: AO10 / AO11 Switch, default is 0—10 V

ACM Analog signal common|Common for analog terminals
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8-7 EMC-PGO1L / EMC-PGO02L

8-7-1 Terminal description

Set by Pr.10-00-10-02, Pr.10-16-10-18

Terminals Descriptions
Output voltage for power: +5V / +12 V + 5% (use FSW3 to switch
VP +5V/+12V)
Max. output current: 200 mA
DCM Common for power and signal
PG1 Encoder input signal (Line Driver or Open Collector)
A1, /A1, Open Collector input voltage: +5- +24 V (NOTE 1)
B1, /B1, It can be single-phase or two-phase input.
21, 121 EMC-PGO1L: Max. input frequency: 300 kHz
EMC-PGO02L: Max. input frequency: 30 kHz (NOTE 2)
Pulse Input signal (Line Driver or Open Collector)
Open Collector input voltage: +5— +24 V (NOTE1)
PG2 A2, IA2, It can be single-ph two-ph input.
B2, /B2 gle-phase or two-phase inpu
EMC-PGO1L: Max. input frequency: 300 kHz
EMC-PGO2L: Max. input frequency: 30 kHz (NOTE 2)
PG Card Output signals. It has division frequency function: 1-255
times
AO, /A0, Max. output voltage for Line driver: 5 Vbc
BO. /BO Max. output current: 15 mA
PG OUT ’ ’
Z0, /20, EMC-PGO1L Max. output frequency: 300 kHz
SG EMC-PG02L Max. output frequency: 30 kHz
SG is the GND of PG card. It is also the GND of position machine or
PLC to make the output signal to be the common pivot point.
NOTE:

1. Open Collector application, input current 5-15 mA to each set then each set needs one pull-up resistor.

If input voltage of open collector is 24 V, the power of encoder needs to be connected externally. Refer to

diagram 2 of PG1.

5V Recommended pull-up resistor: above 100-220 Q, 1/2 W
12V Recommended pull-up resistor: above 510 2-1.35 kQ2, 1/2 W
24V Recommended pull-up resistor: above 1.8 k—3.3 kQ, 1/2 W

2. If the required bandwidth is not over 30 kHz at the application, it is recommended to use EMC-PG020/L
(bandwidth 30 kHz) to avoid interference.
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PG1 card wiring diagram (the image 1 and 2 below are wiring diagrams of Open Collector encoder)

Q)

PG card Open Collector
Encoder
Vp . Vce
DCM Ext, Pull-high :
Res. :
ABZ1] |ABZ
4.7k Q
[ABZ1| GND
@ Open Collector
Fereany Encoder Ext. Power
it W s
i Veo : ( )
Ext. Pull-high ;
Res. i i
|ABZ ' =
GND g
PG2 Wiring Diagram
Ext. Pull
high Res. Ext. Power
—_— (5~24V)
— N AB2 —_—
! 4.7k Q
b [aB2 | > .
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8-7-2 EMC-PGO1L / EMC-PGO2L Wiring Diagram

M Use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 Vac and above).

M Recommended wire size 0.2—-0.75 mm? (24-18 AWG).

M Cable length: Single-phase input, less than 30 m / two-phase input, less than 100 m

Jumper Braking resistor (optional)

LI

OHOHO—O)r—
:‘;'BFQ,fe.?reaker ( +1 +2/B1 B2 ‘
R ) R/LA1 UTIO———— Uiiiii‘f
A v i
SO O0—@©Os/iL2 VITZD © M
O O—O T/L3 W/ T30 Lt ({:» T
il T ﬁ W
3 VPr:l‘ . : I
A1 ‘
. B1 7 e
1 Z“I (’I ..‘.‘:-/)/r .\
' DCM Lf 5 . 4
AT I
| EEF
i = l—T ' Reflective Encoders
vo [ [LLIT1 ‘ ? -
yo || LLl|L YO > A2 A0 | a0 [TTLLTTL
vo LITLIT | Teot O A2 Ble0 a0 TLLITLLT
Y1 L u L Y1 %g G BO eo L[ L [ L
vil LI L Vi B2 ”;5270 ol LI LI
Phase difference 90° = (11ZQ | Phase difference 90
Lo gse
EMC-PGO1L
EMC-PGO02L
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8-8 EMC-PG010 / EMC-PG020

8-8-1 Terminal descriptions
Set by Pr.10-00-10-02, Pr.10-16-10-18

Terminals

Descriptions

PG1

VP

Output voltage for power: +5 V /+12 V5% (use FSW3 to switch +5 V/+12 V)
Max. output current: 200 mA

DCM

Common for power and signal

A1, /A1, B1,
/B1, 21, 1Z1

Encoder Input signal (Line Driver or Open Collector)

Open Collector Input Voltage: +5 V—+24 V (NOTE 1)
It can be single-phase or two-phase input.

EMC-PGO010 Max. input frequency: 300 kHz
EMC-PG020 Max. input frequency: 30 kHz (NOTE 2)

PG2

A2, /A2,
B2, /B2

Pulse Input Signal (Line Driver or Open Collector)

Open Collector Input Voltage: +5— +24 V (NOTE 1)
It can be single-phase or two-phase input.

EMC-PGO010 Max. input frequency: 300 kHz
EMC-PG020 Max. input frequency: 30 kHz (NOTE 2)

PG OUT

V+, V+

Needs external power source for PG OUT circuit.
Input voltage of power: +7 V— +24 V

Input voltage for the negative side

A/O, B/O, Z/O

PG Card Output signals has division frequency function: 1-255 times.

On the open collector’s output signal, add a high-pull resistor on the external
power V+ — V- (e.g. power of PLC) to prevent the interference of the
receiving signal. Max. (Three pull-up resistor are included in the package
(1.8 kQ/1 W)) (NOTE 1)

EMC-PG010 Max. input frequency: 300 kHz

EMC-PG020 Max. input frequency: 30 kHz (NOTE 2)

NOTE:

1. Open Collector application, input current 5-15 mA to each set then each set needs one pull-up resistor.

If input voltage of open collector is 24 V, the power of encoder needs to be connected externally. Refer to
diagram 2 of PG1.

5V Recommended pull-up resistor: above 100-220 Q, 1/2 W
12V Recommended pull-up resistor: above 510 O-1.35 kQ, 1/2 W
24V Recommended pull-up resistor: above 1.8 k3.3 kQ, 1/2 W

2. If the required bandwidth is not over 30 kHz at the application, it is recommended to use EMC-PG020/L
(bandwidth 30 kHz) to avoid interference.
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PG1 card wiring diagram (the image 1 and 2 below are wiring diagrams of Open Collector encoder)

Q)

PG card Open Collector
Encoder
* Vz;c
Ext. Pull-high :
Res, :
ABZ |
GND
Open Collector
PRI Encoder Ext. Power
5~24V
. [Vee L 2aw)
DCM Ext. Pull-high ;
Res. i .
ABZ1} ABZ | | =
4.7k Q ; Q '
[ABZ1] [GND]
: PG card Open Collector
Encoder
Néc
[ABZ

s s AT | |

When wiring in this way, if there is a signal on EMC-PG010's
A1,B1and Z1, LED lights is OFF.

If A1,B1and Z1 have no signals, LED lights is ON,

PG2 Wiring Diagram

Ext. Pull
high Res. Ext. Power
—_—(5~24V)
2 - (o —
N\ AB2 —
! 4.7k O
ekl




8-8-2 EMC-PG010 / EMC-PG020 Wiring Diagram
M

AC power line (200 Vac and above).
M Recommended wire size 0.2—-0.75 mm? (24-18 AWG).

]
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Use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage

Cable length: Single-phase input, less than 30 m / two-phase input, less than 100 m

Jumper Braking resistor (optional)

No-Fuse Breaker | _+1+§/B1 éz ‘

NFB™ o or1 wTo S S
— / Motor
S_ & O0—@SsiLe v T2’jf’[,j} Voo, M
T_ &5 6Tl wT WO i
% I =N
=)k 2
o
A1 : o
‘ B1 ‘;[J‘ & A\
S — (PG)
DCM ¢ o
i @ i;[\‘ ggﬁgctor
i B1(L‘ i
} Z1 3 l . Reflective Encoders
S ooV LJ EH-PLC
vo LI TLLIMTLL | vol -1 RS2 namaiil AR
vo| LL LT | Vo A2 A/Of"M“ X0
val | LI L v /B2 B/ Qpr— | xt
vil LI | vl L 585 2/ Gy X2
Phase difference 90° 5 j, 77,,,,,,,,,,,,\/,', M . 1 1 S/S
= o1 24G
EMC-PGO010 |
EMC-PG020
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8-9 EMC-PG01U / EMC-PG02U

1. FSW1 : Standard UVW Output Encoder; @: Delta Encoder

2. When using the Delta Encoder, wait for at least 250 ms after powering up to receive signals from
UVW. If a running command is received before UVW signals finish, a PGF5 error message will be
given. So wait for 250 ms before sending a running command.

3. EMC-PG02U has encoder disconnection detection function.

8-9-1 Terminal descriptions
Set by Pr.10-00-10-02, Pr.10-16-10-18

Terminals Descriptions
Output voltage for power: +5V / +12 V + 5% (use FSW3 to
VP switch +5V / +12 V)
Max. output current: 200 mA
DCM Common for power and signal
PG Encoder input signal (Line Driver)
A1, /A1, B1, /B1, Z1, /z1 |lt can be single-phase or two-phase input.
Max. output frequency: 300 kHz
u1, /U1, v1, V1, W1, /W1 |Encoder input signal
Pulse Input signal (Line Driver or Open Collector)
PG2 gzz IA2, Open CoII(.actor Input Voltage: +5— +?4 V (NOTE1)
, /B2 It can be single-phase or two-phase input.
Max. output frequency: 300 kHz.
PG Card Output signals.
It has division frequency function: 1-255 times
Max. output voltage for Line driver: 5 Vbc
PG OUT AO, /AO, BO, /BO, ZO, |Max. output current: 15 mA
/120, SG Max. output frequency: 300 kHz
SG is the GND of PG card. It is also the GND of position
machine or PLC to make the output signal to be the common
pivot point.
NOTE:
1. Open Collector application, input current 5-15 mA to each set then each set needs one pull-up resistor.

5V Recommended pull-up resistor: above100-220 Q, 1/2 W

12V Recommended pull-up resistor: above 510 Q-1.35 kQ2, 1/2 W

24V Recommended pull-up resistor; above1.8 k-3.3 kQ, 1/2 W

PG2 Wiring Diagram

Ext. Pull
high Res. Ext. Power
L (5~24V)
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4]

4]
4]
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Use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage

AC power line (200 Vac and above).
Recommended wire size 0.2-0.75 mm? (24—-18 AWG).
Cable length: Single-phase input, less than 30m / two-phase input, less than 100 m

No-Fuse Breaker | ", 1 13/81 pp
O—0) RIL1

NFB
R——

~

s &

T

£ ¥

HIHL
vo [ LU
vil] LI L
vil LI |

Phase difference 90’

O—© S/L2

O—O T/L3

Jumper Braking resistor (optional)

W\ N Fra)
(O ))——{

) —

U1

VIT25
WIT 3

Encoder

PG )

Line driver

A1 O
BT ;1.
Bt
e
- eg
A
Ut \1};‘:
i Vi O
{ 2o
A

Wi

wi

=

= =

O
<
N
_/\—

4

L

oy}
N
e

EMC-PGO1U
EMC-PGO2U

cecie
¥
N
O
w N|NUJ|UJJ>|)>
®» OO0 000o

T
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8-10 EMC-PGO01R

8-10-1 Terminal Descriptions
Set by Pr.10-00-10-02 and Pr.10-30 Resolver. (Pr.10-00 = 3, Pr.10-01 = 1024)

Terminals Descriptions
Resolver Output Power
R1- R2
PG 7 Vrms, 10 kHz
S1,/S3, Resolver Input Signal (S2, /S4 = Sin; S1, /S3 = Cos)
S2, /34, 3.5 +0.175 Vrms, 10 kHz
Pulse Input signal (Line Driver or Open Collector)
PG2 A2, /A2, Open Collector Input Voltage: +5— +24 V (NOTE1)
B2, /B2 It can be single-phase or two-phase input.
Max. output frequency: 300 kHz
PG Card Output signals. It has division frequency function: 1-255 times
Max. output voltage for Line driver: 5 Vbc
e M tput t: 15 mA
ax. output current: 15 m
PG OUT BO, /BO, p
Zoé/GZO’ Max. output frequency: 300 kHz
SG is the GND of PG card. It is also the GND of position machine or
PLC to make the output signal to be the common pivot point.
NOTE:

1. Open Collector application, input current 5-15 mA to each set then each set needs one pull-up resistor.

5V Recommended pull-up resistor: above 100-220 Q, 1/2 W
12V Recommended pull-up resistor: above 510 O-1.35 kQ, 1/2 W
24V Recommended pull-up resistor: above 1.8 k-3.3 kQQ, 1/2 W

PG2 Wiring Diagram

Ext. Pull
high Res. Ext. Power
(6~24V)
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DOS (Degradation of Signal) : If the amplitude of the sine wave input of the S1-/S3/ S2-/S4 is

lower than or higher than the encoder IC’s specification, a red light is ON. The possible reasons

are the following.

1. The turns ratio of the resolver encoder is not 1:0.5 which makes the sine wave input of the
S1-/S3/S2-/S4 not equal to 3.5+0.175 Vrms.

2. While motor is running, motor creates common mode noise which makes accumulated

voltage to be more than 3.5+0.175 Vrms

LOT (Loss of Tracking): Compare the angle of S1-/S3/S2-/S4 sine wave input to the R1-R2
cosine wave. If their difference is more than 5 degree, a red light is ON. The following are the
possible reasons:
1. The output frequency of the PG card is incorrect.
2. The specification of Resolver’s encoder is not 10 kHz
3. The motor creates common mode noise while it is running. That causes a big difference,
while the motor is rotating, between main winding’s cosine wave angle and the sine wave
angle of second and third windings.
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8-10-2 EMC-PGO01R Wiring Diagram

M Use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 Vac and above).

M Recommended wire size 0.2—-0.75 mm? (24-18 AWG).

M Cable length: PG1 input, less than 30 m; PG2 single-phase input, less than 30 m/ two-phase
input, less than 100 m

Jumper Braking resistor (optional)
)

T— +1 +2/B1 BZ

No- Fuse Breaker

NFB.~ -

RO  O——0 RIL1 UIT10— T g
% I v L F Motor

S_ 9§ %T S/L2 VIT2( @ M
e N3~/

T &6 o—pms WTg Wo— 7T

: mm | Resolver
EH-PLC l&_
il %38 AO [J—
g (l,,gjg BO \ L‘
:Z_O BO |
SG

EMC PGO1 R Phase difference90’

I<lsls
—=lollo
bl

L

>

N

| Phase difference90” - *—T

=<
N
\—) SE=Eaonists
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8-11 CMC-PDO01

8-11-1 Features

1. Supports PZD control data exchange.

2. Supports PKW access AC motor drive parameters.
3.  Supports user diagnosis function.

4. Auto-detects baud rates; supports Max. 12Mbps.

8-11-2 Product Profile
0, ©) @

. NET indicator
. POWER indicator
. Positioning hole

iy

(Dm0

AW IN| -~

. AC motor drive connection

port
5. PROFIBUS DP connection

@ @ port
- ) O e 0 6. Screw fixing hole

;ukr \ © 7. Fool-proof groove
@

8-11-3 Specifications

PROFIBUS DP Connector
Interface DB9 connector

Transmission High-speed RS-485

Transmission Cable | Shielded twisted pair cable

Electrical Isolation 500 Vpc

Communication

Message Type Cyclic data exchange
Module Name CMC-PDO1

GSD Document DELAO8DB.GSD
Company ID 08DB (HEX)

Serial Transmission
Speed Supported
(Auto-Detection)

9.6 Kbps; 19.2 Kbps; 93.75 Kbps; 187.5 Kbps; 500 Kbps; 1.5 Mbps; 3
Mbps; 6 Mbps; 12 Mbps (bit per second)

Electrical Specification

Power Supply 5 Vpc (supplied by AC motor drive)
Insulation Voltage 500 Vpc

Power 1TW

Weight 28¢
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Environment

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Teat (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)
Operation: -10°C-50°C (temperature), 90% (humidity)
Storage: -25°C-70°C (temperature), 95% (humidity)

Noise Immunity

Operation /Storage

Shock / Vibration International standards: IEC61131-2, IEC60068-2-6 (TEST Fc) /
Resistance IEC61131-2 & IEC 60068-2-27 (TEST Ea)
8-11-4 Installation
PROFIBUS DP Connector
PIN Signal Definition
1 - Not defined
2 i Not defined 9 5
3 Rxd/Txd-P Sending / receiving data P(B)
4 - Not defined
5 DGND Data reference ground 6 1
6 VP Power voltage — positive
7 - Not defined
8 Rxd/Txd-N Sending/receiving data N(A)
9 - Not defined

8-11-5 LED Indicator & Troubleshooting

There are 2 LED indicators on CMC-PD01: POWER LED and NET LED. POWER LED displays the
status of the working power. NET LED displays the connection status of the communication.

POWER LED

LED status

Indication Corrective Action

Green light on

Power supply in normal status.

Check if the connection between CMC-PDO01

OFF No power and AC motor drive is normal.
NET LED
LED status Indication Corrective Action

Green light on

Normal status

CMC-PDO01 is not connected to

drive.

Redlighton | 5o ~c1RUS DP bus. Connect CMC-PD01 to PROFIBUS DP bus.
Red light Invalid PROFIBUS Set the PROFIBUS address of CMC-PDO01
flashes communication address between 1-125 (decimal)

Oranae light CMC-PDO01 fails to Switch off the power and check whether CMC-
flashgs 9 communication with AC motor PDO01 is correctly and normally connected to AC

motor drive.
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8-12 CMC-DNO1
8-12-1 Functions

Chapter 8 Option Cards | C2000-HS

1. Based on the high-speed communication interface of Delta HSSP protocol, able to conduct
immediate control to AC motor drive.

SR

Supports Group 2 only connection and polling I/O data exchange.

For 1/0 mapping, supports Max. 32 words of input and 32 words of output.

Supports EDS file configuration in DeviceNet configuration software.

Supports all baud rates on DeviceNet bus: 125 Kbps, 250 Kbps, 500 Kbps and extendable serial

transmission speed mode.
6. Node address and serial transmission speed can be set up on AC motor drive.
7. Power supplied from AC motor drive.

8-12-2 Product Profile

® ®, 20,0 0 ®
@ o O @ —
= ~ 1. NS indicator
% EE 2. MS indicator
I 3. POWER indicator
.
4. Positioning hole
e ) :
. D 5. DeviceNet connection port
ﬁ 6. Screw fixing hole
ey = @ P 7. Fool-proof groove
%ﬂ” = - - . 8. AC motor drive connection
O 1 1 1 1 O
ﬁﬁﬁﬁﬁ \ port
® @

8-12-3 Specifications

DeviceNet Connector

Interface

5-PIN open removable connector of 5.08mm PIN interval

Transmission

CAN

Transmission Cable

Shielded twisted pair cable (with 2 power cables)

Transmission Speed

125 Kbps, 250 Kbps, 500 Kbps and extendable serial transmission speed

Network Protocol

DeviceNet protocol

AC Motor Drive Connection Port

Interface

50 PIN communication terminal

Transmission

SPI communication

Terminal Function

1. Communicating with AC motor drive
2. Transmitting power supply from AC motor drive

Communication

Protocol

Delta HSSP protocol
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Electrical Specification

Power Supply 5 Vpc (supplied by AC motor drive)
Insulation Voltage 500 Vpc

Gommunicaton 1% | 065w

Power Consumption | 1 W

Weight 239

Environment

Noise Immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Teat (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation / Storage

Operation: -10°C-50°C (temperature), 90% (humidity)
Storage: -25°C-70°C (temperature), 95% (humidity)

Resistance

Shock / Vibration

International standards: IEC61800-5-1, IEC60068-2-6 (TEST Fc) /
IEC61800-5-1 & IEC60068-2-27 (TEST Ea)

8-12-4 Installation

DeviceNet Connector

PIN Signal Color Definition S
1 V+ Red DC24V o) 1
2 H White Signal+ K 2
3 S - Earth o 4
4 L Blue Signal- L°) o
5 V- Black oV 2

8-12-5 LED Indicator & Troubleshooting
There are 3 LED indicators on CMC-DNO0O1. POWER LED displays the status of power supply. MS
LED and NS LED are dual-color LED, displaying the connection status of the communication and error

messages.
POWER LED
LED status Indication Corrective Action
OFF Power supply in abnormal status. Check the power supply of CMC-DNO1.

Green light On

Power supply in normal status

not completed MAC ID test yet.

NS LED
LED status Indication Corrective Action
1. Check the power of CMC-DNO1 and see if
the connection is normal.
2. Make sure at least one or more nodes are
OFF No power supply or CMC-DNO1 has on the bus.

3. Check if the serial transmission speed of
CMC-DNO1 is the same as that of other
nodes.
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master.

LED status Indication Corrective Action
. CMC-DNO1 is on-line but has not 1. Configure CMC-DNO1 to the scan list of the
Green light established connection to the master.
flashes 2. Re-download the configured data to the

master.

Green light on

CMC-DNO1 is on-line and is
normally connected to the master

Red light CMC-DNO1 is on-line, but /O 1. Check if the network connection is normal.
flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all the MAC IDs on the network
are not repeated.
1. The communication is down. g gEeci '; :Ee Eetv(\;orktins’;a(!:/’lti((:)nDi;g;)r.mal.
: . Check if the baud rate o - is
Red light on ?, 'I\\J/I::;t?vct)erit fs\lllvlgf'su | consistent with that of other nodes.
' power SUppl. 4. Check if the node address of CMC-DNO1 is
5. Check if the network power supply is
normal.
MS LED
LED status Indication Corrective Action
OFF No power supply or being off-line Chegk the power _supply of CMC-DN01 and
see if the connection is normal.
]Sl;“arsﬁgsllght Waiting for 1/0 data Switch the master PLC to RUN status

Green light on

/O data are normal

Red light Maboing error 1. Reconfigure CMC-DNO1
flashes ppIng 2. Re-power AC motor drive
1. See the fault codes displayed on the AC
, motor drive.
Red light on Hardware error 2. Send back to the factory for repair if
necessary.
If the flashing lasts for a long time, turn off the
Orange light | CMC-DNO1 is establishing power and check if CMC-DNO1 and the AC
flashes connection with AC motor drive. motor drive are correctly installed and normally

connected to each other.
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8-13 CMC-EIP01
8-13-1 Features

o bk~ wDn =

Supports Ethernet/IP and Modbus TCP protocol
User-defined corresponding parameters (use with EIP V.1.06)
IP filter simple firewall function
MDI/MDI-X auto-detect

Baud rate: 10/100 Mbps auto-detect

8-13-2 Product Profile

@) ®
O
00000000
(O000000
@
_ M
) 7/ e} ocoooooo
© p | q \ ©
[
® ©) ® @

8-13-3 Specifications

Network Interface

(Figure1)

1. Screw fixing hole

2. Positioning hole

3. AC motor drive connection
port

4. LINK indicator

5. RJ45 connection port

6. POWER indicator

7. Alignment groove

Interface

RJ45 with Auto MDI/MDIX

Number Of Ports

1 Port

Transmission

IEEE 802.3, IEEE 802.3u

Transmission

Category 5e shielding 100 M

Transmission

10/100 Mbps Auto-Detect

Network Protocol

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, Modbus over TCP/IP,

EtherNet/IP, Delta Configuration

Electrical Specification

Weight 25¢

Insulation Voltage | 500 Vpc

Power 0.8W

Power Supply 5 Vpc (provided by C2000-HS)
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Environment

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)
Operation: -10°C-50°C (temperature), 90% (humidity)
Storage: -25°C—70°C (temperature), 95% (humidity)

Vibration / Shock International standards: IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1,
Immunity IEC 60068-2-27

Noise Immunity

Operation / Storage

8-13-4 Installation

Connecting CMC-EIP01 to Network

1. Turn off the power of the drive. RJ45

2. Open the cover of the AC motor drive.
3. Connect a CAT-5e network cable to the RJ45 port on the

CMC-EIPO1 (See Figure 2). | &
I =
(Figure 2)
RJ45 PIN Definition
PIN | Signal Definition PIN Signal Definition
1 Txt Positive pole for 5 _ N/C
data
° Tx- Negative pole 6 Rx- Negative polg for BM‘T\MM
for data data reception
3 R+ Positive polg for 7 _ N/C 8-1
data reception
4 -- N/C 8 -- N/C

8-13-5 Communication Parameters for C2000-HS Connected to Ethernet
When the C2000-HS is connected to an Ethernet network, set up the communication parameters for it

according to the table below. The Ethernet master is only able to read and write the frequency word and
control word of C2000-HS after the communication parameters are set.

Parameter Function Set value (Dec) Explanation

Source of frequency The frequency command is controlled
Pr.00-20 . 8 -

command setting by communication card.

Source of operation The operation command is controlled
Pr.00-21 . 5 o

command setting by communication card.

Decoding method The decoding method for Delta AC
Pr.09-30 - 0 :

for communication motor drive
Pr.09-75 IP setting 0 ﬁjtatl)c IP(0) / Dynamic distribution
Pr.09-76 IP address -1 192 IP address 192.168.1.5
Pr.09-77 IP address -2 168 IP address 192.168.1.5
Pr.09-78 IP address -3 1 IP address 192.168.1.5
Pr.09-79 IP address -4 5 IP address 192.168.1.5
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Parameter Function Set value (Dec) Explanation
Pr.09-80 Netmask -1 255 Netmask 255.255.255.0
Pr.09-81 Netmask -2 255 Netmask 255.255.255.0
Pr.09-82 Netmask -3 255 Netmask 255.255.255.0
Pr.09-83 Netmask -4 0 Netmask 255.255.255.0
Pr.09-84 Default gateway -1 192 Default gateway 192.168.1.1
Pr.09-85 Default gateway -2 168 Default gateway 192.168.1.1
Pr.09-86 Default gateway -3 1 Default gateway 192.168.1.1
Pr.09-87 Default gateway -4 1 Default gateway 192.168.1.1

8-13-6 LED Indicator & Troubleshooting

There are 2 LED indicators on the CMC-EIP01. The POWER LED displays the status of power supply,
and the LINK LED displays the connection status of the communication.

LED Indicators

LED Status Indication Corrective Action
ON Power supply in normal status | --
POWER | Green
OFF No power supply Check the power supply.
Network connection in normal
ON --
status
LINK Green | Flashing | Network in operation -
OFF Network not connected Check if the network cable is
connected.
Troubleshooting
Abnormality Cause Corrective Action
AC motor drive not Check the power of the AC motor drive, and if
POWER LED s_?]weé:/ldc ot the power supply is normal.
OFF © . no Ensure that CMC-EIP01 is connected to the AC
connected to the AC motor .
. motor drive.
drive
The CMC-EIP01 not Ensure that the network cable is correctly
connected to network connected to network.
LINK LED OFF ,
Poor contact to RJ45 Ensure that RJ45 connector is connected to
connector Ethernet port.
The CMC-EIP01 not Ensure that CMC-EIP01 is connected to network.
No connected to network
communication PC and CMC-EIP01 in -
card found different networks and ii?;cr:hd:aizeligr s:(;[ up relevant settings by AC
blocked by network firewall. ypad.
The CMC-EIP01 not Ensure that CMC-EIP01 is connected to the
connected to network network.
Fail to open Incorrect communication Ensure that the communication setting in
CMC-EIPO1 setup | setting in DCISoft DCISoft is set to Ethernet.
page PC and CMC-EIP01 in
different networks and Set up with the AC motor drive keypad.
blocked by network firewall.
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Abnormality Cause Corrective Action
Able to open Check if the network setting for CMC-EIP01 is
CMC-EIPO1 setup Lo correct. For the Intranet setting in your company,
. Incorrect network setting in

page but fail to please consult your IT staff. For the Internet

-~ CMC-EIPO1 e .
utilize webpage setting in your home, refer to the network setting
monitoring instruction provided by your ISP.

Incorrect network setting in | Check if the network setting for CMC-EIPO01 is

Fail to send e- CMC-EIPO1 correct.

mai Incorrect mail server setting | Confirm the IP address for SMTP-Server.
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8-14 CMC-PNO1

8-14-1 Features

CMC-PNO1 connects C2000-HS to PROFINET to exchange data with the host controller easily. This
simple network solution saves cost and time for connection and installation of factory automation.
Moreover, its components are compatible with suppliers’.

Connect CMC-PNO1 to C2000-HS via PROFINET device:

1. Control the AC motor drive through PROFINET

2. Change the drive’s parameters through PROFINET

3. Monitor the drive’s status through PROFINET

8-14-2 Product Profile

¢
®

Screw fixing hole

Positioning hole

Ready out indicator

MT out indicator

SD indicator

BF out indicator

ACT PHY?2 indicator

8. Link PHY2 indicator

9. ACT PHY1 indicator

10. Link PHY1 indicator

11. Switch

12.Fool-proof groove

) 13. RJ45 connection port
(Port 2)

14. RJ45 connection port

@) (Port 1)

15. Connection port of

control board

oH®

I,

1IN I
L i nm =

N|@|o|kwN =~
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A
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EEEEEE
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®
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Label with MAC address

5503092600

MAC1: 0018233C0043
oatavatrix | 451 MAC2: 0018233C0044
MAC3: 0018233C0045

ACRNARO000189

Def. Explanation

MACA1 Port 1 MAC Address
MAC2 | Port 2 MAC Address
MAC3 | Interface MAC Address
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Method

Interface RJ45
Number of Ports 2 ports
Transmission

IEEE 802.3

Transmission Cable

Category 5e shielding 100 M

Transmission Speed

10/100 Mbps auto-negotiate

Network Protocol PROFINET
Electrical Specification

Power Suppl

pply 5 Voc
Voltage
Power Consumption | 0.8 W
Insulation Voltage | 500 Vpc
Weight (G) 27

Environment

Noise Immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation

-10°C-50°C (temperature), 90% (humidity)

Storage

-25°C-70°C (temperature), 95% (humidity)

Vibration / Shock

Immunity

International standard:
IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

8-14-4 RJ45 PIN Definition

RJ45 PIN No. Signal Definition
1 Tx+ Positive pole for data transmission
2 Tx- Negative pole for data transmission
12345678 3 Rx+ Positive pole for data receiving
4 - N/C
5 - N/C
6 Rx- Negative pole for data receiving
7 -- N/C
8 -- N/C
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8-14-5Communication Parameters for C2000-HS Connected to PROFINET

When you operate C2000-HS through CMC-PNO1, set up the communication card as the source of
C2000-HS controls and settings. You need to use the keypad to configure the following parameter
addresses to the corresponding values:

Set value

Parameter Explanation
(Dec)
Pr.00-20 8 The frequency command is controlled by communication card.
Pr.00-21 5 The operation command is controlled by communication card.
Pr.09-30 1 Use decoding method (60xx or 20xx).
Communication card identification: when CMC-PNO01
Pr.09-60 12 communication card is connected, the value of this parameter
displays 12.
8-14-6 LED Indicator
LED Status Indication
ON PN Stack starts normally
Ready out Yellow Flashing PN Stack starts normally, and waiting for syncing
with MCU
OFF PN Stack failed to start
MT out Green - -
SD Red - -
Connection with PROFINET Controller is
ON .
interrupted
BF out Red Flashes Connection is normal, but an error occurs to the
communication with PROFINET Controller
OFF Connection with PROFINET Controller is normal
ON Online, exchanging data with the master
ACT PHY1 Orange Flashes Off line, but handshaking data with the master
OFF Initial status
LINK PHYA G ON Network connection is normal
reen OFF Network is not connected
ON On line, exchanging data with the master
ACT PHY2 Orange Flashes Off line, but handshaking data with the master
OFF Initial status
ON Network connection is normal
LINK PHY2 Green -
OFF Network is not connected
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8-14-7 Network Connection
The wiring of CMC-PNO1 shows as follows:

FROFINET CONTROLLER VFD-C VFD-C

ai

VFD-C

@ & 8 2 @
CMC_ PRI

!

When the hardware is installed and power on, the current set value of Pr.09-60 will be 12, and shows

CAIC P

CMC PN

“PROFINET” on the display.If the above information does not show on the display, check the version
of C2000-HS and the connection of the card.
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8-15 EMC-COPO1

8-15-1 Terminating Resistor Position

8-15-2 RJ45 Pin Definition

Pin Pin name Definition
1 CAN_H |CAN_H bus line (dominant high)
2 CAN L |CAN_L bus line (dominant low)
Lle~1]] 3 CAN_GND |Ground / QV / V-
RS-485 socket 7 CAN_GND Ground / OV / V-
8-15-3 Specifications
Interface RJ45
Number of Ports 1 Port
Transmission Method CAN
Transmission Cable CAN standard cable
Transmission Speed 1 Mbps, 500 Kbps, 250 Kbps, 125 Kbps, 100 Kbps, 50 Kbps
Communication Protocol CANopen
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8-16 Delta Standard Fieldbus Cables

Delta Cables Part Number Description Length
UC-CMCO003-01A CANopen cable, RJ45 connector 0.3m
UC-CMCO005-01A CANopen cable, RJ45 connector 0.5m
UC-CMCO010-01A CANopen cable, RJ45 connector Tm
UC-CMCO015-01A | CANopen cable, RJ45 connector 1.5m
CANopen Cable UC-CMC020-01A | CANopen cable, RJ45 connector 2m
UC-CMCO030-01A CANopen cable, RJ45 connector 3m
UC-CMCO050-01A | CANopen cable, RJ45 connector 5m
UC-CMC100-01A CANopen cable, RJ45 connector 10 m
UC-CMC200-01A CANopen cable, RJ45 connector 20m
UC-DNO1Z-01A DeviceNet cable 305 m
DeviceNet Cable UC-DNO1Z-02A | DeviceNet cable 305 m
UC-EMCO003-02A | Ethernet / EtherCAT cable, Shielding 0.3m
UC-EMCO005-02A | Ethernet / EtherCAT cable, Shielding 0.5m
UC-EMCO010-02A Ethernet / EtherCAT cable, Shielding 1m
EtherNet / EtherCAT UC-EMC020-02A | Ethernet / EtherCAT cable, Shielding 2m
cable UC-EMCO050-02A | Ethernet / EtherCAT cable, Shielding 5m
UC-EMC100-02A Ethernet / EtherCAT cable, Shielding 10 m
UC-EMC200-02A | Ethernet / EtherCAT cable, Shielding 20m
TAP-CNO1 :eiSr}SZto?ut, built-in 121 Q terminal 1in 2 out
CANopen / DeviceNet | TAP-CNO2 1 in. 4 out, built-in 121 Q terminal 1in 4 out
TAP re§|stor . .
mponos | ot RS comecton bk 1 ot
PROFIBUS Cable UC-PF01Z-01A PROFIBUS DP cable 305m
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9-1 460V Models

Frame Size DO D E F G H
Model VFD-_ _ _ C43x-HS 300 370 450 550 750 900 1100 1600 2200 3550
Rated Output Capacity (kVA) | 48 58 73 88 120 143 175 247 367 544
Rated Output Current (A) 60 73 91 110 150 180 220 310 460 683
Applicable Motor Output (kW) | 30 37 45 55 75 90 110 160 220 355
2| 5| Applicable Motor Output (HP) | 40 50 60 75 100 125 150 215 300 475
S| 9 . 120% of rated output current: 1 minute for every 5 minutes;
% g Overload Capacity 160% of rated output current: 3 seconds for every 30 seconds
§ <23 Max. Output Frequency| 'M 1500 1200 1000 900
(Hz) PM 1000 900
Carrier Frequency (kHz) 2-15 2715 2-12 2-10 2-9
(Default: 10) (Default: 8) (Default: 8)|(Default: 6)(Default:6)
o Input Current (A) 63 | 74 | 101 | 14 | 157 | 167 | 207 | 300 | 400 | 625
§ Rated Voltage / Frequency Three-phase 380480 Vac (-15— +10%), 50 / 60 Hz
5 Operating Voltage Range 323-528 Ve
= Frequency Tolerance 47-63 Hz
Efficiency (%) >98 | >98 | o7 97 >98 | 97 | >98 | >98 | >98 | >o08
Power Factor >0.98
Drive Weight (Kg) 38 | 40 | 66 | 88 | 138 | 228
Cooling Method Fan cooling
Braking Chopper Optional
AC Reactor Built-in, EN61000-3-12
EMC Filter Optional
Table 9-1
NOTE:
1. The carrier frequency is default. Increasing the carrier frequency requires a reduction in current. Refer to Section
9-4 for Derating Protection drawing.
2. Select the AC motor drive with capacity one grade larger for the impact load application.
3. The rated input current will be affected by not only Power Transformer and the connection of the reactors on
input side, but also fluctuates with the impedance of power side.
4. For Frame DO and above, if the last character of the model is A then it is under IP20 protection level, but the

wiring terminal is under IPO0 protection level.
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Control Characteristics

Control Method

1: VIF, 2: SVC, 3: FOC+PG, 4: PM+PG, 5: FOC sensorless,
6: PM sensorless

Starting Torque

IM: Reach up to 150% at 1/50 rated rotor speed
PM: Reach up to 150% at 1/100 rated rotor speed

V/F Curve

4 point adjustable V/F curve and square curve

Speed Response

Open-circuit: 5 Hz
Close-circuit: IM: maximum can reach up to 40 Hz,

Ability .
PM: maximum can reach up to 100 Hz
Torque Limit Normal duty: a maximum of 160% torque current
Torque Accuracy | 15%
Depending on the model power:
30/37/45/55/75/90/110 kW: 1500.0 Hz
IM | 160 kW: 1200.0 Hz
Max. Output 220 kW: 1000.0 Hz
Frequency (H2)) | 355 kw: 900.0 Hz
PM 30/37/45/55/75/90/110/ 160 /220 kW: 1000.0 Hz
355 kW: 900.0 Hz
Frequency Output - . o, . o
Accuracy Digital command: +£0.01%, -10— +40°C; Analog command: +0.1%, 25 +10°C

Output Frequency
Resolution

Digital command: 0.1 Hz, Analog command: 0.05 X maximum output
frequency (Pr.01-00), +11 bit

Overload Tolerance

120% of rated current can endure for 1 minute during every 5 minutes
160% of rated current can endure for 3 seconds during every 30 seconds.

Frequency Setting
Signal

-10—-+10V, 0- +10V, 4-20 mA, 0-20 mA, Pulse input

Acceleration/
Deceleration Time

0.00-600.00 / 0.0-6000.0 seconds

Torque control, Speed / torque control switching, Feed forward control,
Zero-servo control, Momentary power loss ride thru, Speed search,
Over-torque detection, Torque limit, 16-step speed (max), Accel. / decel.
time switch, S-curve accel. / decel., 3-wire sequence, Motor parameter

M?;'Sncéﬁg;ml auto-tuning, Dwell, Slip compensation, Torque compensation, JOG
frequency, Frequency upper / lower limit settings, DC injection braking at
start / stop, High slip braking, PID control (with sleep function),Energy saving
control, Modbus communication (RS-485 RJ45, max. 115.2 Kbps), Fault
restart, Parameter copy

Fan Control PWM control

Protection Characteristics

Motor Protection

Electronic thermal relay protection

Over-current
Protection

Over-current protection for 240% rated current
Current clamp: 170-175%

Over-voltage
Protection

Drive stops running when DC bus voltage exceeds 820V

Over-temperature
Protection

Built-in temperature sensor

Stall Prevention

Stall prevention during acceleration, deceleration and running independently

Restart after
Instantaneous Power

Failure

Parameter setting up to 20 seconds
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Grounding Leakgge Leakage current is higher than 50% of rated current of the AC motor drive
Current Protection

Short-circuit Current Per UL 508C, the drive is suitable for use on a circuit capable of delivering
not more than 100 kA symmetrical amperes (rms) when protected by fuses

Rating (SCCR) | yiven in the fuse table.

Certifications C E GB/T12668-2 UL508c

Table 9-2

NOTE:
The setting range of the maximum output frequency varies from carrier wave and control modes. Refer to Pr.01-00

and Pr.06-55 for more information.
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9-2 Environment for Operation, Storage and Transportation

DO NOT expose the AC motor drive in the bad environment, such as dust, direct sunlight, corrosive / inflammable
gasses, humidity, liquid and vibration environment. The salt in the air must be less than 0.01mg / cm? every year.

Environment

'”lztf:t?gr?” IEC60364-1 / IEC60664-1 Pollution degree 2, Indoor use only
Surrounding | Storage/ | . .
Temperature | Transportation
(°C) No condense water, non-frozen
Operation Maximum 95%
Storage /
HFljra:iZ(ijty Transg:)ortation Maximum 957%

No condense water

Operation /

Air Pressure | gtoraqe 86-106
(kPa) Transportation | 70-106
IEC 60721-3-3
Operation Class 3C3; Class 3S2
Storage Class 1C2; Class 1S2
Pollution Level| Transportation| Class 2C2; Class 2S2

If you use the AC motor drive under harsh environment with high level of

contamination

(e.g. dew, water, dust), make sure it is installed in an environment qualified for IP54

such as in a cabinet.

If the AC motor drive is installed at an altitude of 0—1000 m, follow
normal operation restriction. For altitude of 1000-2000 m, decrease

Altitude Operation the drive’s rated current by 1% or lower the temperature by 0.5°C for
every 100 m increase in altitude. The maximum altitude for Corner
Grounded is 2000 m.
St
Package OT89€ | |STA procedure 1A (according to weight) IEC60068-2-31
Drop Transportation
1.0 mm, peak to peak value range from 2 Hz to 13.2 Hz; 0.7G-1.0G range from 13.2 Hz to 55 Hz;
Vibration |1.0G range
from 55 Hz to 512 Hz. Comply with IEC 60068-2-6
Impact IEC / EN 60068-2-27
. Maximum allowed offset angle +10° (under 10— ;,4—10°
Operation N8/
o normal \
Position r—t]

installation position)
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9-3 Specification for Operation Temperature and Protection Level

Model Frame Top cover Conduit Box Protection Level ClperEin
Temperature
IPOO
VFDxxxC43x-HS | Frame DO-H N/A No g‘;’)‘(d“'t -10-50°C
The circled area: IP00 %
Other than the circled area: IP20
Figure 9-1
With conduit box | Frame DO-H N/A Standard | 554/ YL Type1 / NEMAT -10-40°C
conduit box
Table 9-4
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9-4 Derating Curve

M For more information on calculation for derating curve, refer to Pr.06-55.

M When choosing the correct model, consider factors such as ambient temperature, altitude, carrier

frequency, control mode, and so on. That is,

Actual rated current for application (A) = Rated output current (A) x Ambient temp. rated derating (%)

x Altitude rated derating (%) x [Normal / Advanced control] carrier frequency rated derating (%)

Protection Level Operating Environment

UL Type | / IP20 If the AC motor drive operates at the rated current, the ambient temperature needs to be

(With conduit box) | for every 1°C increase in temperature. The maximum allowable temperature is 60°C.

between -10— +40°C. If the temperature is above 40°C, decrease 2% of the rated current

UL Open Type / IP20 | between -10— +50°C. If the temperature is above 50°C, decrease 2% of the rated current

If the AC motor drive operates at the rated current, the ambient temperature needs to be

for every 1°C increase in temperature. The maximum allowable temperature is 60°C.

High Altitude lower the temperature by 0.5°C for every 100 m increase in altitude. The maximum

If the AC motor drive is installed at an altitude 0—1000 m, follow normal operation
restrictions. For altitudes of 1000—2000 m, decrease the drive’s rated current by 1% or

altitude for corner grounding is 2000 m. If installing at an altitude higher than 2000 m is
required, contact Delta for more information.

Table 9-5
Ambient Temperature Derating Curve
460V
Derating for Ambient Temperature
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Figure 9-2

UL Open Type:

The rated output current derating (%) in normal duty when carrier frequency is the default value:

Ambient Temp. /
100% Load 30°C 50°C 60°C
Fc (kHz)
Default Value 100 100 80
Table 9-6
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UL Open Type_Side by Side or UL Type 1:
The rated output current derating (%) in normal duty when carrier frequency is the default value:

Altitude Derating Curve

Ambient Temp. /
100% Load 30°C 40°C 60°C
Fc (kHz)
Default Value 100 100 60
Table 9-7

Condition Operating Environment
If the AC motor drive is installed at an altitude of 0—1000 m, follow normal operation
restrictions. For altitudes of 1000—2000 m, decrease the drive’s rated current by 1% or
High Altitude lower the temperature by 0.5°C for every 100 m increase in altitude. The maximum
altitude for corner grounding is 2000 m. If installing at an altitude higher than 2000 m is
required, contact Delta for more information.
Table 9-8
Derating for High Altitude
.. 105
[
o
5 100
&
o
£
m —
e s 90
e
5
O 85
5
[«%
5 80
@) 0 500 1000 1500 2000
Altitude above sea level (meter)
Figure 9-3
The rated output current derating (%) for different altitudes above sea level:
Altitude above
Sea Level (Meter) 0 1000 1500 2000
Output Current /
100 100 95 90
Rated Current (%)
Table 9-9
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Carrier Frequency Derating Curve

® 460V Advanced Control
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Figure 9-4

The rated output current derating (%) of 460V models in advanced control mode for different carrier

frequencies:
Model No. FelkHz) | 4 7 8 9 10 11 12 | 13 | 14 15
VFD300C43A-HS 100 100 100 100 100 100 100 100 100 95
VFD370C43A-HS 100 100 100 100 100 100 100 95 90 85
VFD450-750C43A-HS 100 100 100 100 100 95 90 85 80 75
VFD900-1100C43A-HS 100 100 100 94 88 82 77 72 67 63
VFD1600C43A-HS 100 100 100 94 88 82 77 - - -
VFD2200C43A-HS 100 88 78 70 63 - - - - -
VFD3550C43A-HS 100 85 70 60 - - - - - -

Table 9-10
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Chapter 10 Digital Keypad

10-1  Descriptions of Digital Keypad

10-2 Function of Digital Keypad KPC-CCO01

10-3  TPEditor Installation Instruction

10-4  Digital Keypad KPC-CCO01 Fault Codes and Descriptions

10-5 Unsupported Functions when using TPEditor with the
KPC-CCO01
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10-1 Descriptions of Digital Keypad

KPC-CCO01

AhELTAi TR
T0p

Communication Interface:
RJ45 (socket), RS-485 interface

Communication Protocol:
RTU19200, 8, N, 2

Installation Method

1. The embedded type can be installed flat on the surface of the
control box. The front cover is waterproof.

2. Buy a MKC-KPPK model for wall mounting or embedded

mounting. Its protection level is IPG6.

The maximum RJ45 extension lead is 5 m (16 ft).

This keypad can only be used on Delta’s motor drive C2000

series, CH2000, CP2000 and CFP2000.

AUTO
¢ 3.

-
STOP 4,

REV RESET

Keypad Function Descriptions

Key

Descriptions

Start Operation Key

1. Only valid when the source of operation command is the keypad.

2. Operates the AC motor drive by the function setting. The RUN LED will be ON.
3. Can be pressed repeatedly at the stop process.

STOP
RESET

Stop Command Key.
1. This key has the highest priority when the command is from the keypad.
2. When it receives the STOP command, regardless of whether the AC motor drive is in
operation or stop status, the AC motor drive executes the “STOP” command.
3. Use the RESET key to reset the drive after a fault occurs.
4. If you cannot reset after the error:
a. The condition which triggers the fault is not cleared. After you clear the condition, you can
then reset the fault.
b. The drive is in fault status when powered on. After you clear the condition, restart and
then you can reset the fault.

Operation Direction Key
1. Only controls the operation direction, NOT the drive activation. FWD: forward, REV: reverse.
2. Refer to the LED descriptions for more details.

ENTER Key
Goes to the next menu level. If at the last level, press ENTER to execute the command.

ESC

ESC Key
Leaves the current menu and returns to the previous menu; also functions as a return key or
cancel key in a sub-menu.

Returns to the main menu.
Menu commands:

1. Parameter Setup 7. Language Setup 13. Start-up Menu
2. Quick Start 8. Time Setup 14. Main Page

3. Application Selection List 9. Keypad Locked 15. PC Link

4. Changed List 10. PLC Function 16. Start Wizard
5. Copy Parameter 11. Copy PLC

6. Fault Record 12. Display Setup

> A
< v

Direction: Left / Right / Up / Down
1. In the numeric value setting mode, moves the cursor and changes the numeric value.
2. In the menu/text selection mode, selects an item.
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Key Descriptions

Function Key
F1 F2 1. The functions keys have defaults and can also be user-defined. The defaults for F1 and F4
work with the function list below. For example, F1 is the JOG function, and F4 is a speed
setting key for adding / deleting user-defined parameters.
F3 F4 2. Other functions must be defined using TPEditor first.

(Download TPEditor software at Delta website, select TPEditor version 1.60 or above. Refer
to the installation instruction for TPEditor in Section 10-3.)

HAND Key
1. Use this key to select HAND mode. In this mode, the drive’s parameter settings for
frequency command source is Pr.00-30, and that for operation command source is

Pr.00-31.

m 2. Press the HAND key at STOP, then the setting switches to the HAND frequency source and

HAND operation source.

3. Press HAND key at RUN, and it stops the AC motor drive first (displays AHSP warning), and
switches to HAND frequency source and HAND operation source.

4. Successful mode switching for the KPC-CCO01 displays HAND mode on the screen.

AUTO Key

1. The default of the drive is AUTO mode.

2. Use this key to select AUTO mode. In this mode, the drive’s parameter settings for
frequency command source is Pr.00-20, and that for operation command is Pr.00-21.

AUTO 3.  Press the AUTO key at STOP, then the setting switches to the AUTO frequency source
and AUTO operation source.

4. Press AUTO key at RUN, and it stops the AC motor drive first (displays AHSP warning),

and switches to AUTO frequency source and AUTO operation source.
5.  Successful mode switching for the KPC-CCO01 displays AUTO mode on the screen.

NOTE: The defaults for the frequency command and operation command source of HAND / AUTO mode are both
from the keypad.

LED Function Descriptions

LED Descriptions
STOP Steady ON: STOP indicator for the AC motor drive.
RESET Blinking: the drive is in standby.

Steady OFF: the drive does not execute the STOP command.

Operation Direction LED

1. Green light: the drive is running forward.
2. Red light: the drive is running backward.
FWD 3. Flashing light: the drive is changing direction.

i3 Operation Direction LED under Torque Mode

1. Green light is ON: when the torque command = 0, and the motor is running forward.
2. Red light is ON: when the torque command < 0, and the motor is running backward.
3. Flashing light: when the torque command < 0, and the motor is running forward.
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LED Descriptions
RUN LED:
LED Condition / State
Status
CANopen at initial state
OFF No LED
CANopen at pre-operation state
Blinking ON 200 [ 200
“ms | ms
CANopen-RUN OFF
CANopen at stopped state
?:ilng'e ONT 200 200 1000 R
ash “ms | ms | ms "
OFF
CANopen at operation status
ON ERR amm-CAN  que RUN
ERR LED:
LED "
Status Condition / State
OFF No Error
At least one packet of CANopen is in failure
Single
oo ON"300 . 1000 R
“ms | ms "
OFF
Node guarding failure or heartbeat message failure
CANopen-ERR DF(TubrI]e ON 200 | 200 [ 200 ] 1000 T
as "ms | ms | ms | ms "
OFF
Synchronization failure
Triple -
F|apsh ON-T360 ] 200 [200 ] 200 [ 200 | 1000 R
"ms | ms | ms | ms | ms | ms "
OFF
Bus off
ON ERR amm-CAN oum mUN
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10-2 Function of Digital Keypad KPC-CC01
POWER ON

1) The default Start-up page is Delta Logo. (Default 1 and 2)

2) User can customize their start-up page through the edited function.
(Need to purchase the optional accessories.)

—>» The top line of LCD displays the status of drive.

After you select the main menu, the start-up screen displays in the
user-defined format. The page on the left shows the Delta default setting.

—> The bottom line of LCD displays time and JOG.

v Press (Ej again

Press( v once
—

Press@j again

—t

Press | WU=\18;

MENU

1: Parameter Setup 6: Fault Record

2: Quick Start 7:Language Setup
3: Application Selection List 8: Time Setup

4: Changed List 9: Keypad Locked
5: Copy Parameter 10: PLC Function

11: Copy PLC

12: Display Setup
13: Start-up Menu
14: Main Page
15: PC Link

16: Start Wizard

NOTE:
1. Start-up screen can only display pictures, not animation.
2. When powered ON, it displays the start-up screen then the main screen. The main screen displays Delta’s default
setting F/H/A/U. You can set the display order with Pr.00-03 (Start-up display). When you select the U screen, use the
left / right keys to switch between the items, and set the display order for the U screen with Pr.00-04 (User display).

Display Icons

. present setting
: Scroll down the page for more options

@
L J
» : show complete sentence

Press@ E) for complete information

<

Press for more options

Display Items
MENU

1: Parameter Setup
2: Quick Start

3: Application Selection List

4: Changed List
5: Copy Parameter

6: Fault Record

7: Language Setup
8: Time Setup

9: Keypad Locked
10: PLC Function

11: Copy PLC

12: Display Setup
13: Start-up Menu
14: Main Page
15: PC Link

16: Start Wizard
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1.

Parameter Setup

Press ENTER to select.

Press UP / DOWN to select the
parameter group.

Once you select a parameter

group, press ENTER to go into

Example: Setup source for the master frequency command.

In the Group 00 Motor Drive Parameter,
use the Up/Down keys to select parameter 20:
Auto Frequency Command.

Press ENTER to go to this parameter’s setting menu.

Use the Up/Down keys to choose a setting.
For example: choose 2 Analogue Input, and then press
ENTER key.

After you press ENTER, END is displayed which means
that the parameter setting is done.

that group.
NOTE: When parameter lock / password protection
function is enabled, it displays “Pr. lock” on the upper
right corner of the keypad. The parameter cannot be
written or is protected by the password under this
circumstances.

Quick Start

Press ENTER to select.

Quick Start:

1. VIF Mode

2. SVC Mode

3. FOCPG Mode
4. My Mode

1. VF Mode
Items
1. Parameter protection password input
(Pr.00-07)
2. Parameter protection password setting
(Pr.00-08)

Control mode (Pr.00-10)

Speed control mode (Pr.00-11)

Load selection (Pr.00-16)

Carrier frequency (Pr.00-17)

Master frequency command source

(AUTO) / Source selection of the PID

target (Pr.00-20)

8. Operation command source (AUTO)
(Pr.00-21)

9. Stop method (Pr.00-22)

10. Digital keypad STOP function (Pr.00-32)

11. Max. operation frequency (Pr.01-00)

12. Rated / base frequency of motor 1
(Pr.01-01)

13. Rated / base output voltage of motor 1
(Pr.01-02)

14. Mid-point frequency 1 of motor 1
(Pr.01-03)

15. Mid-point voltage 1 of motor 1
(Pr.01-04)

16. Mid-point frequency 2 of motor 1
(Pr.01-05)

17. Mid-point voltage 2 of motor 1
(Pr.01-06)

18. Minimum output frequency of motor 1
(Pr.01-07)

19. Minimum output voltage of motor 1
(Pr.01-08)

20. Output frequency upper limit (Pr.01-10)

21. Output frequency lower limit (Pr.01-11)

01:Password Decoder

Nooh~w
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22. Acceleration time 1 (Pr.01-12)

23. Deceleration time 1 (Pr.01-13)

24. Over-voltage stall prevention (Pr.06-01)

25. Derating protection (Pr.06-55)

26. Speed tracking during start-up
(Pr.07-12)

27. Emergency stop (EF) & force to stop
selection (Pr.07-20)

28. Torque command filter time (Pr.07-24)

29. Slip compensation filter time (Pr.07-25)

30. Torque compensation gain (Pr.07-26)

31. Slip Compensation Gain (Pr.07-27)

2. SVC Mode

Items

1. Parameter protection password input

(Pr.00-07)

Parameter protection password setting

(Pr.00-08)

Control mode (Pr.00-10)

Speed control mode (Pr.00-11)

Load selection (Pr.00-16)

Carrier frequency (Pr.00-17)

Master frequency command source

(AUTO) / Source selection of the PID

target (Pr.00-20)

8. Operation command source (AUTO)
(Pr.00-21)

9. Stop method (Pr.00-22)

10. Digital keypad STOP function
(Pr.00-32)

11. Max. operation frequency (Pr.01-00)

12. Rated / base frequency of motor 1
(Pr.01-01)

13. Rated / base output voltage setting of
motor 1
(Pr.01-02)

14. Minimum output frequency of motor 1
(Pr.01-07)

15. Minimum output voltage of motor 1
(Pr.01-08)

16. Output frequency upper limit (Pr.01-10)

17. Output frequency lower limit (Pr.01-11)

18. Acceleration time 1 (Pr.01-12)

19. Deceleration time 1 (Pr.01-13)

20. Full-load current for induction motor 1

n

01: Password Decoder

NOoO oA W

(Pr.05-01)

21. Rated power for induction motor 1
(Pr.05-02)

22. Rated speed for induction motor 1
(Pr.05-03)

23. Number of poles for induction motor 1
(Pr.05-04)

24. No-load current for induction motor 1
(Pr.05-05)

25. Over-voltage stall prevention
(Pr.06-01)

26. Over-current stall prevention during
acceleration (Pr.06-03)

27. Derating protection (Pr.06-55)

28. Emergency stop (EF) & Force to stop
selection (Pr.07-20)

29. Torque command filter time (Pr.07-24)

30. Slip compensation filter time (Pr.07-25)

31. Slip compensation gain (Pr.07-27)
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3.

FOCPG Mode

01: Password Decoder

My Mode

Press F4 in parameter
setting screen to save
the parameter to My
Mode. To delete or
correct the parameter,
select this parameter

ltems

1.

2.

3.

ok

7.
8.
9

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24.

25.
26.

27.
28.
20.
30.
31.
32.

Parameter protection password input
(Pr.00-07)

Parameter protection password setting
(Pr.00-08)

Control mode (Pr.00-10)

Speed control mode (Pr.00-11)

Master frequency command source
(AUTO) / Source selection of the PID
target (Pr.00-20)

Operation command source (AUTO)
(Pr.00-21)

Stop Method (Pr.00-22)

Max. operation frequency (Pr.01-00)
Rated / base frequency of motor 1
(Pr.01-01)

Rated / base output voltage of motor 1
(Pr.01-02)

Output frequency upper limit (Pr.01-10)
Output frequency lower limit (Pr.01-11)
Acceleration time 1 (Pr.01-12)
Deceleration time 1 (Pr.01-13)
Full-load current for induction motor 1
(Pr.05-01)

Rated power for induction motor 1
(Pr.05-02)

Rated speed for induction motor 1
(Pr.05-03)

Number of poles for induction motor 1
(Pr.05-04)

No-load current for induction motor 1
(Pr.05-05)

Over-voltage stall prevention (Pr.06-01)
Over-current stall prevention during
acceleration (Pr.06-03)

Derating protection (Pr. 06-55)
Software brake level (Pr.07-00)
Emergency stop (EF) & force to stop
selection (Pr.07-20)

Encoder type selection (Pr.10-00)
Encoder pulses per revolution
(Pr.10-01)

Encoder input type setting (Pr.10-02)
System control (Pr.11-00)

Per-unit of system inertia (Pr.11-01)
ASR1 low-speed bandwidth (Pr.11-03)
ASR2 high-speed bandwidth (Pr.11-04)
Zero-speed bandwidth (Pr.11-05)

ltems

You can save 01-32 sets of parameters (Pr).

Setup process
1. Go to Parameter Setup function.

Press ENTER to select the parameter to
use. There is an ADD in the bottom right
corner of the screen. Press F4 to add this
parameter to My Mode.
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and press F4 for DEL in
the bottom right corner.

2. The parameter (Pr) displays in My mode
if it is properly saved. To correct or to
delete this parameter, press F4 for DEL.

3. To delete a parameter, go to My Mode
and select the parameter to delete.
Press ENTER to enter the parameter
setting screen. DEL appears in the bottom
left corner of the screen. Press F4 to
delete this parameter from My Mode.

4. After you press ENTER to delete <01
Control Mode>, the <02 Maximum
Operating Frequency > automatically
replaces <01 Control Mode>.

10-9
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3.

Application Selection List

This function enables you to select application and its parameter sets.

Example:
In the menu content, select 3: Application Selection List

Press ENTER to go into the Application Selection List

—

Select Application

Press ENTER to enter the application selection screen, and the selected
application industry is “Fan”.

Press ENTER to enter the Fan application screen.

Press the Up / Down keys to select the parameter to set.

q-

Select 0: Normal duty according to your needs, and then press ENTER.

Changed List

This function records the parameters you have changed.
Example:
Set Pr.13-00 Application Selection = 3: Fan

q-

Enter the changed list screen. List PrNum=026 means that there are 26
parameters that have been changed.

Press ENTER to enter the changed list screen.
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Use the Up / Down keys to select the parameters to check or to change.
Press ENTER to enter the parameter.

Copy Parameter

Press ENTER to go to
001-004: content storage

Four groups of parameters are available to copy.
The steps are shown in the example below.
Example: parameters saved in the motor drive.

1. Go to Copy Parameter
2. Select the parameter group to copy and press ENTER.

1. Select 1: keypad = VFD.
2. Press ENTER to go to “keypad - VFD” screen.

Begin copying parameters until it is done.

After copying is done, the keypad automatically returns to
this screen.

Example: parameter saved in the keypad.

1. Go to Copy parameter
2. Select the parameter group to copy and press ENTER.

Press ENTER to go to the “VFD - keypad” screen.

Press the Up / Down keys to select a symbol.
Pres the Left / Right keys to move the cursor to select a
file name.

String & Symbol Table:

1" #8%& () x+>—-,/0123456789::<=>?@ABCDEF
GHIJKLMNOPQRSTUVWXYZ[NJ~_  ‘abcdfghijklm
nopgrstuvwxyz {|}~

After you confirm the file name, press ENTER.
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6.

Begin copying parameters until it is done.

After copying is done, the keypad automatically returns to
this screen.

Press the Right key to see the date of the parameter
copied.

Press the Right key to see the time of the parameters
copied.

Fault Record

Press ENTER to see an error

record’s details.

Able to store 6 error codes (Keypad V1.02 and previous versions)

Able to store 30 error codes (Keypad V1.20 and later version)

The most recent error record shows as the first record. Choose an error
record to see details such as date, time, frequency, current, voltage and DC
bus voltage.

Press the Up / Down keys to select an error record.
Press ENTER to see that error record’s details.

Press the Up / Down keys to scroll through an error
record’s details such as date, time, frequency, current,
voltage, and DC bus voltage.

Press the Up / Down keys to select the next error code.
After selecting an error code, press ENTER to see that
error record’s details.

Press the Up / Down keys to see an error record’s details
such as date, time, frequency, current, voltage, and DC
bus voltage.

NOTE:

The AC motor drive actions are recorded and saved to the KPC-CCO01. When
you remove the KPC-CCO01 and connect it to another AC motor drive, the
previous fault records are not deleted. The new fault records of the new AC

motor drive continue to be added to the KPC-CCO01.
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7. Language Setup

The language setting option is displayed in the language of your choice.
Language setting options:

1. English 5. Pycckuin 9. Polski
2. ERRPX 6. Espariol 10. Deutsch
: 3. AR 7. Portugués 11. Italiano
Press the Up / Down keys to E._ g
select the language, and then 4, Tirkce 8. frangais 12. Svenska

press ENTER.

8. Time Setup

Press the Up / Down keys to set the Year

Use the Left / Right keys to
select Year, Month, Day, Hour,
Minute or Seconds to change.

Press the Up / Down keys to set the Month

Press the Up / Down keys to set the Day

Press the Up / Down keys to set the Hour

Press the Up / Down keys to set the Minute

Press the Up / Down keys to set the Second

Press ENTER to confirm the Time Setup.

NOTE:

Limitation: The charging process for the keypad super capacitor finishes in
about 6 minutes. When the digital keypad is removed, the time setting is
saved for 7 days. After 7 days, you must reset the time.
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9.

10.

Keypad Locked

Press ENTER to lock

Lock the keypad

Use this function to lock the keypad. The main screen does not display
“keypad locked” when the keypad is locked; however, it displays the
message’Press ESC 3 sec. to UnLock Key” when you press any key.

When the keypad is locked, the main screen does not
indicate the lock status.

Press any key on the keypad; a message displays as
shown on the left.

If you do not press the ESC key, the keypad
automatically returns to this screen.

Press any key on the keypad; a message displays as
shown on the left.

Press ESC for 3 seconds to unlock the keypad; the
keypad returns to this screen. All keys on the keypad is
functional.

All keys on the keypad is functional. Turning the power off and on does not
lock the keypad.

PLC Function

Press the Up / Down keys to
select a PLC function, and then
press ENTER.

When activating and stopping the PLC function (choosing 2: PLC Run or 3:
PLC Stop), the PLC status displays on main screen (Delta default setting).

Choose option 2: PLC Run to enable the PLC function.

The default on the main screen displays the PLC / RUN
status message.

Choose option 3: PLC Stop to disable the PLC function.

The default on the main screen displays the PLC / STOP
status message.

If the PLC program is not available in the control board,
the PLFF warning displays when you choose option 2 or
3.

In this case, choose option 1: Disable to clear PLFF
warning.
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Four groups of parameters are available to copy.

The steps are shown in the example below.
Example: PLC program saved in the motor drive.

1. Go to Copy PLC
2. Select the PLC program to copy and press ENTER.

1. Select 1: keypad > VFD.
2. Press ENTER to go to the “keypad > VFD” screen.

Begin copying the PLC program until it is done.

After copying is done, the keypad automatically returns
to this screen.

If you select “Option 1: keypad > VFD”, check if the
PLC program is built-in to the KPC-CCO01 keypad. If the
PLC program is not available in the keypad when you
select “Option 1: keypad - VFD”, an “ERR8 Warning:
Type Mismatch” displays on the screen.

If you unplug the keypad and plug it back while copying
the PLC program, the screen displays a CPLt warning.

=z
-
m

Example: PLC program saved in the keypad.

1. Go to Copy PLC.
2. Select the PLC program to copy and press ENTER.

Press ENTER to go to the “VFD - keypad” screen.

If the WPLSoft editor is installed and uses password,
enter the password to save the file to the keypad.

Press the Up/ Down keys to select a symbol.
Press the Left/ Right keys to move the cursor to select a
file name.

String & Symbol Table:

" #8%& (O *x+>—-,0123456789::<=>?7@AB
CDEFGHIJKLMNOPQRSTUVWXYZI[NJ~_  ‘abcd
fghijklmnopgrstuvwxyz {]|}~

After you confirm the file name, press ENTER.

10-15




Chapter 10 Digital Keypad | C2000-HS

12.

Begin copying the PLC program until it is done.

After copying is done, the keypad automatically returns
to this screen.

Press the Right key to see the date of the program
copied.

Press the Right key to see the time of the program
copied.

Display setup

Press ENTER to go to the

setting screen.

1. Contrast

2. Back-light

N
o

Press the Up / Down keys to adjust the setting
value.

For example, increase Contrast to +10.

After you set the value, press ENTER to see the
screen display after contrast is adjusted to +10.

Then press ENTER and decrease the Contrast to
-10.

Press ENTER to see screen display after contrast
is adjusted to -10.

Press ENTER to go to thr Back-Light Time Setting
screen.

Press the Up / Down keys to adjust the setting
value.

When the setting value is 0 Min, the backlight
remains on.

N
o
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When the setting value is 10 Min, the backlight turns
off in 10 minutes.

3. Text Color

Press ENTER to go to the Text Color Setting
screen.

- The default value is White Text.

Press the Up / Down keys to adjust the setting
value, and then press ENTER.

Displ Setup

¥1:Contrast
2:Back-Light
3:Text Color

The setting value changes to Blue Text.

Start-up

1. Default1  DELTA LOGO

2. Default2  DELTA Text

3. User Define: an optional accessory is required (TPEditor & USB / RS-485
Communication Interface-IFD6530) to design your own start-up screen. If
the editor accessory is not installed, the User Define option displays a blank
screen.

USB/RS-485 Communication Interface-IFD6530
Refer to Chapter 07 Optional Accessories for more detail.

TPEditor
Download TPEditor software at Delta website, select TPEditor version 1.60

or above. Refer to the installation instruction for TPEditor in Section 10-3.
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14. Main page

Default screen and editable
screen are available
Press ENTER to select.

1.

2.

Default page

F 60.00Hz >>>H >>>A>>> U (options rotate)

User Define: an optional accessory is required (TPEditor & USB / RS-485
Communication Interface-IFD6530) to design your own main screen. If the
editor accessory is not installed, the User Define option displays a blank
screen.

USB/RS-485 Communication Interface-IFD6530
Refer to Chapter 07 Optional Accessories for more details.

TPEditor
Download TPEditor software at Delta website, select TPEditor version 1.60
or above. Refer to the installation instruction for TPEditor in Section 10-3.

15. PC Link

1.

TPEditor: This function enables you to connect the keypad to a
computer then download and edit user-defined screens.

Press ENTER to go to Waiting to connect to
PC screen.

In TPEditor, from the Communication menu, choose Write to HMI.
oo e

Took)_Window(W) _ HelpH)

|DeEE0es x DD dRE dA]]AD

[famamaraKAN=QORESDOW:| |2 AT L n—
[NOoEooercooes ——-- -

K-axis il
Chutput cwnent [ ##i, #

FID tauget i

YRR D HHMM:SS R4

&2

.

In the Confirm message box, click YES.

B Dermo v Oeka TP
Fle® EdME) View)) Compie®) ObjectO) Local

TsTEs=]

i Page Settin i onM) T indowtW)_Help(¥)

0s) _Global Setings©  Communia ools® Wi
a’ab s mase [ o

) e e
|DemE8eos DD dRi

[ mamnana[fANSQORGSHONE R N AT 1L -
[\NOB00ro000en [--~--

-1 Eler=)

K-axis

Crutput cument nHy. |

FID taxget 1] ]

TECTIMNGD D HH: 5 iF4|
Er e mEs me)
X97,¥1 [ [Device Type DELTA VFD-C lnverer Machine Type: VFD-C ReyPad

=
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The software starts downloading screens to
edit to the KPC-CCO1.

Download completed

2. VFDSoft: This function enables you to link to the VFDSoft then upload
the parameters 1—4 you have saved in the KPC-CCO1.

NOTE: If the Operation System (OS) of your computer is Windows 10,
right -click the VFDSoft icon to enter the Property. Then, click the
Compatibility tab and select the Run the program as an
administrator checkbox. (as shown in the red frames in the figure
below)

b Delta VFDSoft 1.56 Properties X

Security Details i i
General Shorteut Compatibility

If this program isnt working comectly on this version of Windows,
try runining the compatibility troubleshooter.

| Run compatibility troubleshooter |
How do | choose compatibility settings manualy?

Compatibility mode
] Run this program in compatibility mode for:

Windows & v

Settings
[ Reduced color mode

Bbit (256) color w
[ Run in 540 x 480 screen resolution

[] Disable display scaling on high DP| settings
I Run this program as an administrator I

| Gﬂﬂangeseﬂingsforallusers |

ok ][ Gooa ][ o]

3. Connecting the KPC-CCO1 to a computer

Select 2: VFDSoft and then press ENTER.

Press the Up / Down keys to select a
parameter group to upload to the VFDSoft.

Press ENTER to go to Waiting to connect to
PC screen.
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Open VFDSoft and click Parameter on the toolbar.

File Dive Disgnostic Options Help

209 »EF LN

History e ssage:

In the Parameter Management, from the Table menu, choose Read from

KPC-CCO01.
T Parameter Management (=2 =~
o lAEE e
Hide Column >
| off-tine | 2014730 £ 100648
Choose the correct communication port and click OK
" Dok VFDESR.

LAIYE R Ak AP AE N B =

Pleass make surs the communication cable s already
= connected to PC.

2 Please select the com port and Protocol

- ComPort |~ Baukate and Protocal

o =] {mmmmm

History Message:

20147730 EF 10:08:21 > Setup e Com portand profocol

Start to upload parameters to VFDSoft

Uploading parameter is completed

Before using the user-defined start-up screen and user-defined main
screen, you must preset the start-up screen and the main screen as user-

defined. If you do not download the user-defined screen to the KPC-CCO01,
the start-up screen and the main screen are blank.
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16. Start Wizard (applicable for C2000-HS firmware V1.06 and above)

16.1 New drive start-up setting process

When a new drive is powered on, it directly enters the Start Wizard. There are three modes in
the start-up setting process: Start Wizard, Exit Wizard and Test Mode.

(1) Start Wizard:

In Start Wizard, you can set drive’s parameters such as Calendar, Maximum operation
frequency and Maximum voltage...; refer to Table 1 for setting items and orders.

The drive exits Start Wizard when you finish the complete setting process, and will not
enter this process when rebooting the power.

(2) Exit Wizard:

Exit the Start Wizard mode. The drive does not go to Start Wizard when rebooting the
power.

(3) Test Mode:

This function is hidden to avoid misuse. Refer to the following flow chart to enter Test
Mode.

When the drive is in Test mode, it temporarily disables the Start Wizard and Exit Wizard
mode.

The Test Mode is designed for distributors / suppliers / clients to manage and operate
the drive before shipping it out.

If you enter Test Mode without exiting the Start Wizard process, the drive will begin with
the new drive start-up process upon next power on.

Soe:éi;l? Description Parameter
1 Calendar N/A
2 Output frequency of motor 1 01-01
3 Output voltage of motor 1 01-02
4 Full-load current for induction motor 1 (A) 05-01
5 Number of poles for induction motor 1 05-04
6 Rated speed for induction motor 1 (rpm) 05-03
7 Minimum output frequency of motor 1 01-07
8 Maximum operation frequency 01-00
: Master frequency command source (AUTO) / Source 00-20

selection of the PID target
10 Operation command source (AUTO) 00-21
11 V/F curve selection 01-43
12 Acceleration time 1 01-12
13 Deceleration time 1 01-13

Table 1: Start Wizard setting items
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Flow chart for the above setting process:

Start-up Page

XThe following process takes
60 Hz default as an example

oDEo@E:

X Finish Start Wizard setting.
The drive does notenter

after rebooting the power.

L

"New drive start-up setting” i

10-22
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16.2 Re-start Start Wizard

Use ‘A ¥ keys
to select
"16" Start Wizard

Finish StartWizard Enter Start Wizard

[F1)/[F4)i[Esc]

Refer toitem 16.1 “New drive start-up setting”
for further setting procedure

NOTE: The “16: Start Wizard” on the menu is to set whether the screen shows start wizard when

powering on the drive.
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Other displays
When a fault occurs, the screen display shows the fault or warning:

1. Press the STOP / RESET key to reset the fault code. If there is no response, contact your local
distributor or return the unit to the factory. To view the fault DC bus voltage, output current and output
voltage, press MENU and then choose 6: Fault Record.

2. After resetting, if the screen returns to the main page and shows no fault after you press ESC, the fault
is cleared.

3. When the fault or warning message appears, the LED backlight blinks until you clear the fault or

warning.

Optional accessory: RJ45 Extension Lead for Digital Keypad

Part No. Description
CBC-K3FT RJ45 extension lead, 3 feet (approximately 0.9 m)
CBC-K5FT RJ45 extension lead, 5 feet (approximately 1.5 m)
CBC-K7FT RJ45 extension lead, 7 feet (approximately 2.1 m)
CBC-K10FT RJ45 extension lead, 10 feet (approximately 3 m)
CBC-K16FT RJ45 extension lead, 16 feet (approximately 4.9 m)

NOTE: When you need communication cables, buy non-shielded, 24 AWG, four-wire twisted pair, 100 ohms
communication cables.
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10-3 TPEditor Installation Instruction

TPEditor can edit up to 256 HMI (Human-Machine Interface) pages with a total storage capacity of 256 KB.

Each page can include 50 normal objects and 10 communication objects.

1) TPEditor: Setup & Basic Functions

1. Run TPEditor version 1.60 or above by double-clicking the program icon.

TPEditor 1.60

2. On the File menu, click New. In the New Project dialog box, for Set Device Type, select DELTA VFD-C
Inverter. For TP Type, select VFD-C KeyPad. For File Name, enter TPEO and then click OK.

HMI «—>PLC 7
Set Device Type

| DELT& VFD-C Invecter |

TF Tyre
[ VFD-C KeyPad. -]

File Mame
TPED

0K Camcel

3. The editor displays the Design window. On the Edit menu, click Add a New Page. You can also right-click
on the TP page in the upper right corner of the Design window and click Add to add one more page(s) to
edit.

=1 TPED - Dielts TPEdator

e} EdirlE} View(l) CompleiC) OlpsiD) Local Fage Setinpll} Olobal Sefinglll) Commmcabon) Took(T) Widow(W) Heiplil)

DEME DO|dRaldh & . = | =
B ANZROOFETIDOWE NOEOC@eroooon I——=
T
B
Qpea ALl
Propety |
W00, YA Divice Type: DELTA VFD-C brorex Machie Type: VFD-C FoyPd

4. Edit the start-up screen.
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A

5. Add static text. Open a blank page (step 3), then on the toolbar click Double-click the blank page to

display the Static Text Setting dialog box, and then enter the static text.

=" Tped - Delta TPEditor

DZH&EQRS YDA @R U AN AE = ) =

RANZOO»m"EKOSLIONGER % \ONO® 0000T |[-—=—
[#@ | oAl BAA AT T ¥ i n| Mg
T = x
o
Boot Page

Static Text Setting

Text Directon.
Aligunent

OK.

Vert. Aligument Align Top

Font Seting___ {Merne Tine Hew )|
Telpn |

28,720 Static Text (26, 20) (W=32, He16] Device Type: DELTA 14 Product Machine Type: TROIG:

6. Add a static bitmap. Open a blank page (step 3), then on the toolbar, click . Double-click the blank

page to display the Static Bitmap Setting dialog box where you can choose the bitmap.

=" Tped - Delta TPEditor

DEMEOOS XD E (ARG MM Q[AE s 5] ez [
RIAN®OO»=k@S S TONSEE ¥ \OHO® 0000 |[-—=~—

[ @ A A Gray -
[& | A A A A | d|Grsh ’
o —| @) F
=B [5 derow o «emsE Ficture: ol E "“;“ze
Nioov00]  Ndsmow0ls  Ndomos0® N demrovds BootPage
N0 Résowdls  Qdowow0d  Qdarrowdés
BRTH Qo003 Ndawovdl? S0 N derrovddS
Riorov0nt  Ndwowdls  Rdomos02 X dorrowdds
Roeov00s  Rasowttd  Rdoos0ss R dasrovdd?
AR (Qdwovtds Qo0 (Nduovest (S darovde

O Rt S0zl S L dermdis
Sdsov00  Rdoov0zz  Ndoow0ss  Qdorrwd0
R Sdwoutld Ndwou3 Nduwowd? S duovdst

g Qemae S Quoen N (Nare)
Q S domovoit Ndamo02s  Ndamo03s N darowess
SHEE  Ndam02  (Ndaou025  Ndaou0d0 (N damoust

- Rmovnis  Rdamovoz S darovndl N dammovtss

S darrov014 [ damovoze [ damovosz (S darovess

3
we: [ 1
BRBUD:  [Bimars (o) < i Biimap Read | (Bimas]

549,725 Statc Bitmap (49, 25) [(W=16, H=16] Devies Type: DELTA 14 Product Machine Type. TPOIG

You can only use images in the BMP format. Click the image and then click Open to show the image in

the page.

7. Add a geometric bitmap. There are 11 kinds of geometric bitmaps to choose. Open a new blank page (step

3), then on the toolbar click the geometric bitmap icon that you need

| NOAOCOrcocoom | . In the page, drag the geometric bitmap and enlarge it to the size

that you need.
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8. When you finish editing the start-up screen, on the Communication menu, click Input User Defined

Keypad Starting Screen.

mmpﬂe(ﬂ Objects Local Pag o1 Globsl Setiings(G) Communication(M) Tools(T) Window(W) Help(H)

|[DcmEsQ@es xme dBE bk QAR s ([ o Ruse [ |

f\ BanE(TamH|[ANSOI=ESHON T | paoA | B A AN T
|\NOmoerococen |[-=-=--|

& TPPage
BootPage

' ormavocam
. XVZ 3edsstation

&

Propery |

8 EEE] o [@el=]

[, | T Devcs Type DELTAVDClverer ki Type VED-C ey

9. Download the new setting: On the Tool menu, click Communication. Set up the communication port and
speed for the IFD6530. There are three speeds available: 9600 bps, 19200 bps, and 38400 bps.

10. On the Communication menu, click Input User Defined Keypad Starting Screen.

11. The Editor displays a message asking you to confirm the new setting. Before you click OK, on the keypad,
go to MENU, select PC LINK, press ENTER and then wait for few seconds. Then click YES in the

confirmation dialog box to start downloading.

Fle® Edal®) Viewt Comple Loca Page Settingsl) _Global Setings(@) _ Comm
|osmaves BRE (| Q@B s [ 1]
[ amm e ANSOA=ESTO NS
|[\NOomoercooom [----|
oot pege e l=) SThe
Bare
DELTA WFD C2000
H-¥-Z F-sods station
H-axls
x
Propery |

Oe (& a=])
[ Device Type: DELTA VFD-C Inverter Machine Type: VFD-C KeyPad

) ’—7 o Ig 0 0B At NG
i | ® i x - "N coren bet: =2 EE A SR a0
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2) Edit the Main Page and Download to the Keypad
1. Inthe Editor, add a page to edit. On the Edit menu, click Add a New Page. You can also right-click on the
TP page in the upper right corner of the Design window and click Add to add one more pages to edit.

This keypad currently supports up to 256 pages.
R
le() Ed(E) View(V) (/:mp\e(l(!; ;p:{o})m o «": = — -
LT sl H||R ANRQOFESAO WX
NONO®roooeeg |[-—=—
=13 (o] @ &

[E=SE=n ==

Tools(T) WindowW) _Help(H)

Des®Ea

DeviceType: DELTA VFD-C Inverex Machine Type VFD-C KeyPad

B o N ERi0
=V EE RS R ol

2. Inthe bottom right-hand corner of the Editor, click the page number to edit, or on the View menu, click
HMI Page to start editing the main page. As shown in the picture above, the following objects are
available. From left to right they are: Static Text, ASCII Display, Static Bitmap, Scale, Bar Graph, Button,
Clock Display, Multi-state bit map, Units, Numeric Input, the 11 geometric bitmaps, and lines of different

widths. Use the same steps to add Static Text, Static Bitmap, and geometric bitmaps as for the start-up

page.
ANOm=zeOAOW::E NOOOOrooGo®L | |—— =

3.  Add a numeric / ASCII display. On the toolbar, click the Numeric / ASCII button. In the page, double-click

the object to specify the Refer Device, Frame Setting, Font Setting and Alignment.

I |
I Rei"er Device: —
w0 J Frame Setting Mo Frame -~

Font Seting i -
Aliznroent Alizn Left -
-
-
P— o
oKk | Cucel |

Click [...]. In the Refer Device dialog box, choose the VFD communication port that you need. If you
want to read the output frequency (H), set the Absolute Addr. to 2202. For other values, refer to the
ACMD Modbus Comm Address List (see Pr.09-04 in Chapter 12 Group 09 Communication Parameters).

Refer Device
Refer Device
C PLC O $ =
& VFD Absolute Addr. 2100

o|t|2|s|els] | _ok |
SPCD [ 617]3]3] Al B] Clear

(0~255)
TP Port m ﬂﬂlﬂﬂjﬂ Close

10-28



Chapter 10 Digital Keypad | C2000-HS

4. Scale Setting. On the toolbar, click 1"t to add a scale. You can also edit the Scale Setting in the
Property Window on the right-hand side of your computer screen.

SealePosition | Tep - Font Setting

Scale Side [Mormal Direction | || Jent Z

Walue Length 16 Bits hd Main Seale ’5—

MaVae [0 | SvbScl 2
Min Value |0

Canel |

a. Scale Position: specifies where to place the scale.

Scale Side: specifies whether the scale is numbered from smaller numbers to larger numbers or
from larger to smaller.

c. Font Setting: specifies the font.

d. Value Length: specifies 16 bits or 32 bits.

e. Main Scale & Sub-Scale: divides the whole scale into equal parts; enter the numbers for the main
scale and sub-scale.

f. Max Value & Min Value: specifies the numbers on the two ends of the scale. They can be negative
numbers, but the maximum and minimum values are limited by the Value Length setting. For
example, when Value Length is hexadecimal (16 bits), the maximum and the minimum value
cannot be entered as -40000.

Clicking OK creates a scale as in the picture below.

5. Bar Graph setting. On the toolbar, click E to add a bar graph.

Bar Graph Seiting

Fefer Device

Diivertion Setting

|From Bottom to Top |
Walue Length 16Bis A
Max Valug 65335 0K
Min Value 0 Cancel

a. Refer Device: specifies the VFD communication port.

b. Direction Setting: specifies the direction: From Bottom to Top, From Top to Bottom, From Left
to Right or From Right to Left.
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c. Max Value and Min Value: specifies the maximum value and minimum value. A value smaller than
or equal to the minimum value causes the bar graph to be blank (0). A value is bigger or equal to the
maximum value causes the bar graph is full (100%). A value between the minimum and maximum

values causes the bar graph to be filled proportionally.

6. Button: on the toolbalr, click e Currently this function only allows the keypad to switch pages; other

functions are not yet available (including text input and insert image). In the blank page, double-click ®
to open the Button Setting dialog box.

Button Setting

Page Jnmp Setting
Buticn Type Page Mo Frirne Setting Single Frame -
l—_|0 = Font Setting 8 -
Text Alignment Bitrnap Alignmoent
r [Middle || |Middle |
 Funcion Key 3] [Middle || Middle |
r J Graph Input:
[
= =
el 3
Crurrent State i - [Meme] )
Bitrriap Read
=
= User Lewel 0 - Bitp Clear
Button Text \ 0K | |

Button Type: specifies the button’s functions.

Page Jump and Constant Setting are the only functions currently supported.
A. Page Jump Setting

Page Jump Setting: in the Button Type list, choose Page Jump to show the Page Jump Setting.
Function Key: specifies the functions for the following keys on the KPC-CCO01 keypad: F1, F2, F3,
F4, Up, Down, Left and Right. Note that the Up and Down keys are locked by TPEditor. You cannot
program these two keys. If you want to program Up and Down keys, on the Tool menu, click

Function Key Setting, and then click Re-Define Up / Down Key.

BEE
Tool(T) Window{W) Help(H)
17 Communication Settings(C)
2 LuioSave Jetup (i) ‘
Funetio: e
Page Size(3)
Grid Betting ()
Language Setting(L)

Re-Define Up/Down Key(®) |

»
3
3
3

= TP Page
i}
Hoot Page

® Button Text: specifies the text that appears on a button. For example, when you enter Next Page

for the button text, that text appears on the button.
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B. Constant Setting

This function specifies the memory address’ values for the VFD or PLC. When you press the Function
Key, it writes a value to the memory address specified by the value for Constant Setting. You can use

this function to initialize a variable.

{Button Setting
Constant Setting
|| Button Type Constant Setting. - [107 Frame Setting Single Frame -
Fent Setting e =
IWIri'&m 2114 ] I Text Alignment—— Bitmap Aligaraent
{|r [ B Made =] || ke =]
Ip Function Key 5 .I [mige -] | [Migqe -]
1| Vehe Length 16Bis -] || rca ||| creph gt

Value Type Unsigned - I

¢ Before Wiiting ¢ Rese
Cunent§ et 2 Mone]
‘urrent State 0 - jone: )
Bitmap Read
Totl State 1 = || UserLevel o = SR 6o
Button Text [ oK | el |

Clock Display Setting: on the toolbar, click E . You can display the time, day, or date on the keypad.

Open a new page and click once in that window to add a clock display.
Choose to display Time, Day, or Date on the keypad. To adjust time, go to #8 on the keypad’s menu. You

can also specify the Frame Setting, Font Setting, and Alignment.

Clock Digplay Setting

Frme Seting — [NoFeme =]
Font Setting Align Left -
Tim Association Lot sk =

& Mime " Day " Date

OK

=
|

Multi-state bitmap: on the toolbar, click 0 . Open a new page and click once in that window to add a

Multi-state bitmap. This object reads a bit’s property value from the PLC. It defines the image or text that
appears when this bitis 0 or 1. Set the initial status (Current State) to be 0 or 1 to define the displayed

image or text.

Multi-State BitmapSetting
Refer Device
MO
_l Graph Input:
¢ Bit  Value
j’
[None]
v Bitmap Read
1 Bitmap Clear
Total States 7 =
Current State 0 <] | | Text Input
7al : Eﬂ_ [ Font Setting
I OK Cancel
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1

Open a new blank page, and double-click on that window to display the Units Setting dialog box.

9. Unit Measurement: on the toolbar, click

Choose the Metrology Type and the Unit Name. For Metrology, the choices are Length, Square
Measure, Volume/Solid Measure, Weight, Speed, Time, and Temperature. The unit name changes

automatically when you change metrology type.

Dnits Sething

Mewobogy Tre [N, ~ |
Unit Nane s -
[0]:4 Cancel

10. Numeric Input Setting: on the toolbar, click =

This object enables you to provide parameters or communication ports (0x22xx) and to input numbers.

Open a new file and double click on that window to display the Numeric Input Setting dialog box.

Numeric Input Setting @

Refer Devics OuiLine Setting
Write 2100 Frame Seting Mo Frame -
L f Font Setting ET
Hod Alignment | Middls =
I Function Key
- Vert Alignoent | Middls =
Call Setting
Value Type Unsignad | [ |
Vilielengh  |16Bis =
(s (s
Value Setting
Ieeer Momber |5 S o .
Decimal Mumnber 0 =
Liteit Setting
Min Value 0 Sl o
Max Vale  [B553%
o | Cancel |

a. Refer Device: specifies the Write and the Read values. Enter the numbers to display and the
corresponding parameter and communication port numbers. For example, enter 012C to Read and
Write Parameter Pr.01-44.

b. OutLine Setting: specifies the Frame Setting, Font Setting, Hori. Alignment, and Vert.
Alignment for the outline.

c. Function Key: specifies the function key to program on the keypad in the Function Key box. The
corresponding key on the keypad starts to blink. Press ENTER to confirm the setting.

d. Value Type and Value Length: specify the range of the Min Value and Max Value for the Limit
Setting. Note that the corresponding supporting values for C2000-HS must be 16 bits. 32-bit values
are not supported.

e. Value Setting: automatically set by the keypad itself.

f. Limit Setting: specifies the range for the numeric input here.
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For example, if you set Function Key to F1, Min Value to 0 and Max Value to 4, when you press F1
on the keypad, then you can press Up/Down on the keypad to increase or decrease the value. Press

ENTER on the keypad to confirm your setting. You can also view the parameter table 01-44 to verify

if you correctly entered the value.

11. Download the TP page. Press Up/Down on the keypad to select #13 PC Link.
Then press ENTER on the keypad. The screen displays “Waiting”. In TPEditor, choose a page that

you have created, and then on the Communication menu click Write to TP to start downloading the

page to the keypad
When you see “Completed” on the keypad screen, the download is finished. You can then press ESC on

the keypad to go back to the menu screen.

o =
e EGHE) Vinl) Compia® Ojecttd) LocalPage e 9H0) Globl Setngi® 3 Commncaton O TookD WindowtW) Helst)
DEMBOOI X DO ARG AM AR @k [ —

PannTana|RANSQOARNSSIDOWE @ | pacA | TAA M| T
\OEO00 0000 [—-=-

TN
SUN
HH:MM -5
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10-4 Digital Keypad KPC-CC01 Fault Codes and Descriptions

Status indicator for information on main screen.
“OFF” displays on the keypad if the keypad cannot

Displays “Fault” or “Warning”

read the control board status, otherwise it displays

HAND/AUTO. The default value of control board is AUTO.

Fault code
Fault code desciprtion —
Fault Codes
LCD Display * Fault Name Description Corrective Actions

Flash memory
read error
(FrEr)

Keypad flash memory
read error

Error in the keypad’s flash memory.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your authorized local dealer for assistance.

Flash memory
save error
(FsEr)

Keypad flash memory
save error

Error in the keypad’s flash memory.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your authorized local dealer for assistance.

Flash memory
parameter error
(FPEr)

Keypad flash memory
parameter error

Error in the default parameters.
It might be caused by a firmware update.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your local authorized dealer for assistance.

Reading AC
motor drive data
error
(VFDr)

Keypad error when
reading AC motor drive
data

Keypad cannot read any data sent from the
VFD.

1. Verify that the keypad is properly
connected to the motor drive by a
communication cable such as RJ45.

2. Press RESET to clear the errors.

3. Shut down the system, wait for ten
minutes, and then restart the system.

If none of the above solutions works, contact
your local authorized dealer for assistance.

CPU error
(CPUEr)

Keypad CPU error

A serious error in the keypad’s CPU.
1. Check for any problem on CPU clock.
2. Check for any problem on Flash IC.
3. Check for any problem on RTC IC.
4. \erify that the communication quality of
the RS-485 cable is good.
5. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your local authorized dealer for assistance.
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LCD Display *

Warning Name

Description

Corrective Actions

Commuication
error 1
(CE1)

Modbus function
code error

Motor drive does not accept the communication
command sent from the keypad.

1. Verify that the keypad is properly
connected to the motor drive by a
communication cable such as RJ45.

2. Press RESET to clear the errors.

If none of the above solutions works, contact
your local authorized dealer for assistance.

Communication
command error 1
(CK1)

Digital keypad
function code error
(The keypad
automatically
detects and shown
this warning)

Keypad does not accept the motor drive’s

communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps, and the
Format = RTUS8, N, 2

3. Verify if the keypad is properly connected to
the motor drive on the communication
contact by a communication cable such as
RJ45.

If none of the above solution works, contact

your local authorized dealer.

Communication
error 2
(CE2)

Modbus data
address error

Motor drive does not accept the keypad’s

communication address.

1. Verify that the keypad is properly
connected to the motor drive by a
communication cable such as RJ45.

2. Press RESET to clear the errors.

If none of the above solutions works, contact

your local authorized dealer for assistance.

Communication
address error
(CK2)

Digital keypad
data address error
(The keypad
automatically
detects and shown
this warning)

Keypad does not accept the motor drive’s

communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps, and the
Format = RTUS, N, 2

3. Verify if the keypad is properly connected to
the motor drive on the communication
contact by a communication cable such as
RJ45.

If none of the above solution works, contact

your local authorized dealer.

Communication
error 3
(CE3)

Modbus data
value error

Motor drive does not accept the communication
data sent from the keypad.
1. Verify that the keypad is properly
connected to the motor drive by a
communication cable such as RJ45.
2. Press RESET to clear the errors.
If none of the above solution works, contact
your local authorized dealer for assistance.

Communication
data error
(CK3)

Digital keypad
data value error
(The keypad
automatically
detects and shown
this warning)

Keypad does not accept the motor drive’s

communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps, and the
Format = RTUS8, N, 2

3. Verify if the keypad is properly connected to
the motor drive on the communication
contact by a communication cable such as
RJ45.

If none of the above solution works, contact

your local authorized dealer.
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LCD Display *

Warning Name

Description

Corrective Actions

Communication
error 4
(CE4)

Modbus slave
drive error

Motor drive cannot process the communication

command sent from the keypad.

1. Verify that the keypad is properly
connected to the motor drive by a
communication cable such as RJ45.

2. Press RESET to clear the errors.

3. Shut down the system, wait for ten
minutes, and then restart the system.

If none of the above solutions works, contact

your local authorized dealer for assistance.

Communication
slave error
(CK4)

Digital keypad
slave drive error
(The keypad
automatically
detects and shown
this warning)

Keypad does not accept the motor drive’s

communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps, and the
Format = RTUS, N, 2

3. Verify if the keypad is properly connected to
the motor drive on the communication
contact by a communication cable such as
RJ45.

If none of the above solution works, contact

your local authorized dealer.

Motor drive does not respond to the
communication command sent from the
keypad.

1. Verify that the keypad is properly

Communication |Modbus connected to the motor drive by a
error 10 transmission communication cable such as RJ45.
(CE10) time-Out 2. Press RESET to clear the errors.
3. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your local authorized dealer for assistance.
Keypad does not accept the motor drive’s
. communication command.
Digital keypad 1. Remove the keypad and reconnect it.
Keypad transmission 2. Verify if the Baud rate = 19200 bps, and the
. time-out (The Format = RTUS, N, 2
communication i ;
. keypad 3. Verify if the keypad is properly connected to
time out automatically the motor drive on the communication
(CK10) detects and shown| contact by a communication cable such as
this warning) RJ45. _
If none of the above solution works, contact
your local authorized dealer.
If none of the above solution works, contact
your local authorized dealer.
Keypad’s TPEditor uses an unsupported object.
Keypad _ 1. Verify that the TPEditor is not using an
o Object not unsupported object or setting. Delete
communication d
. supported by unsupported objects and unsupported
time out  rpE itor settings
(CK10) 3

2. Re-edit the object in the TPEditor, and then
download it to the keypad.
If none of the above solutions works, contact

your local authorized dealer for assistance.

NOTE:

The warning code CExx only occurs when the communication problem is between the drive and the

keypad. It has nothing to do with the drive and other devices. Note the warning code description to find

the cause of the error if CExx appears.
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File Copy Setting Fault Description:

These faults occur when KPC-CCO01 cannot perform the command after clicking the ENTER key in the
copy function.

The current position where the fault

To be saved in the parameter file 1 of KPC-CCO01 occurs on the parameter.

Fault code description — Faultcode
LCD Display * Fault Name Description Corrective Actions
The parameter/file is read-only and cannot be
written to.
Read only Parameter and file | 1. Verify the specification in the user
(ERR1) are read only manual.

If this solution does not work, contact your local
authorized dealer for assistance.

An error occurred while writing to a
parameter/file.
1. Check for any problem on Flash IC.
2. Shut down the system, wait for ten
minutes, and then restart the system.
If this solution does not work, contact your local
authorized dealer for assistance.

Write in error  |Fail to write
(ERR2) parameter and file

A setting cannot be changed while the motor
drive is in operation.

1. Verify that the drive is not in operation.
If this solution does not work, contact your local
authorized dealer for assistance.

Drive operating |AC motor drive is in
(ERR3) operating status

A setting cannot be changed because a
parameter is locked.

1. Check if the parameter is locked. If it is
locked, unlock it and try to set the
parameter again.

If this solution does not work, contact your local
authorized dealer for assistance.

Parameter locked |AC motor drive
(ERR4) parameter is locked

A setting cannot be changed because a
parameter is being modified.

Parameter AC motor drive 1. Check if the parameter is being modified.
changing parameter is If it is not being modified, try to change
(ERRS) changing that parameter again.

If this solution does not work, contact your local
authorized dealer for assistance.

A setting cannot be changed because an error
has occurred in the motor drive.

1. Check if an error occurred in the motor
dive. If there is no error, try to change the
setting again.

If this solution does not work, contact your local
authorized dealer for assistance.

Fault code Fault code is not
(ERRG) cleared

A setting cannot be changed because of a

warning message given to the motor drive.

Warning code |Warning code is not| 1. Check if there is a warning message
(ERR?7) cleared given to the motor drive.

If this solution does not work, contact your local

authorized dealer for assistance.
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LCD Display * Fault Name Description Corrective Actions
Data to be copied are not the correct type, so
the setting cannot be changed.
: 1. Check if the products’ serial numbers to
File type . .
mismatch File type mismatch be copleq are in the same category. If
ERRS they are in the same category, try to copy
( ) the setting again.

If this solution does not work, contact your
authorized dealer for assistance.

Password locked
(ERR9)

File is locked with
password

A setting cannot be changed because some
data are locked.

1. Check if the data are unlocked or able to
be unlocked. If the data are unlocked, try
to change the setting again.

2. Shut down the system, wait for ten
minutes, and then restart the system.

If none of the above solutions works, contact
your authorized dealer for assistance.

Password fail
(ERR10)

File password
mismatch

A setting cannot be changed because the
password is incorrect.

1. Check if the password is correct. If the
password is correct, try to change the
setting again.

2. Shut down the system, wait for ten
minutes, and then restart the system.

If none of the above solutions works, contact
your authorized dealer for assistance.

Version fail
(ERR11)

File version
mismatch

A setting cannot be changed because the
version of the data is incorrect.

1. Check if the version of the data matches
the motor drive. If it matches, try to
change the setting again.

If this solution does not work, contact your
authorized dealer for assistance.

VFD Time out
(ERR12)

AC motor drive
copy function
time-out

A setting cannot be changed because the data
copying time-out expired.
1. Try copying the data again.
2. Check if copying data is authorized. If it is
authorized, try to copy the data again.
3. Shut down the system, wait for ten
minutes, and then restart the system.
If none of the above solutions works, contact
your authorized dealer for assistance.

NOTE: The content in this section only applies to the KPC-CCO01 keypad V1.01 and later versions.
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10-5 Unsupported Functions when Using TPEditor with the KPC-CCO01

1. Local Page Setting and Global Setting functions are not supported.

Communication Tncl Window Help
DecEdgcs i nE PnDo as 4F o =TI
Ban-YagnaR ANOARESOQWE |78 A A fad
NOBOGrOOGdl ——=—

2. In the Communication menu, Read from TP function is not supported.

Fle Ede Yiew Compile Ohbject Local P
D& RE :ﬂﬂuﬂﬁ -8
ﬂ’mebnTF

=
r—
1

Fai-Yge AR ANORRROOY
\NOBOOr 0000 HN ——=—

5 414

3. In the RTC Display Setting, you cannot change the Refer Device.

—Befer Device
Frame Seting .
ID{. | Font Setting Ijxg j

~Time Association | | <iHignment IA].{gnLaﬂ
£ TF Time

f* Time i~ Day " Date
" PLC Time
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This chapter provides a summary of parameter (Pr.) setting ranges and defaults. You can set, change,

and reset parameters through the digital keypad.

NOTE:

1. ¥:You can set this parameter during operation

2. For more details on parameters, refer to Chapter12 Description of Parameter Settings.

3. The following are abbreviations for different types of motors:

® |M: Induction motor

PM: Permanent magnet synchronous AC motor

(]
® |PM: Interior permanent magnet synchronous AC motor
(]

SPM: Surface permanent magnet synchronous AC motor

00 Drive Parameters

Pr.

Parameter Name

Setting Range

Default

00-00

AC motor drive identity code

25:
27:
29:
31:
33:
35:
37:
41:
45:

51

460V, 30.0 kW
460V, 37.0 kW
460V, 45.0 kW
460V, 55.0 kW
460V, 75.0 kW
460V, 90.0 kW
460V, 110.0 kW
460V, 160.0 kW
460V, 220.0 kW
460V, 355.0 kW

Read

only

00-01

AC motor drive rated current

display

Display by models

Read

only

00-02

Parameter reset

0:

No function

1: Write protection for parameters

5: Reset kWh displays to 0

6: Reset PLC (including CANopen Master Index)
7: Reset CANopen Slave Index

10: Reset all parameters to defaults

~ | 00-03

Start-up display

0:

F (frequency command)

H (output frequency)
U (user-defined, see Pr.00-04)

A (output current)

~ | 00-04

Content of multi-function

display (user-defined)

1:
2:
3:
0:
1:
2:

3: Display the drive’s DC bus voltage (v) (Unit: Vbc)

Display output current (A) (Unit: Amp)

Display counter value (c) (Unit: CNT)

Display the motor’s actual output frequency (H.) (Unit:

Hz)

: Display the drive’s output voltage (E) (Unit: Vac)

5: Display the drive’s output power angle (n)
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Pr.

Parameter Name

Setting Range

Default

(Unit: deg)
6: Display the drive’s output power in kW (P)
(Unit: kW)
7: Display the motor speed rpm (r) (Unit: rpm)
8: Display the drive’s estimated output torque, motor’s
rated torque is 100% (t) (Unit: %)
9: Display PG feedback (G) (refer to Pr.10-00 and
Pr.10-01) (Unit: PLS)
10: Display PID feedback (b) (Unit: %)
11: Display AVI analog input terminal signal (1.) (Unit: %)
12: Display ACI analog input terminal signal (2.) (Unit: %)
13: Display AUI analog input terminal signal (3.) (Unit: %)
14: Display the drive’s IGBT temperature (i.)
(Unit: °C)
15: Display the drive’s capacitance temperature (c.)
(Unit: °C)
16: The digital input status (ON / OFF) (i)
17: The digital output status (ON / OFF) (0)
18: Display multi-step speed (S)
19: The corresponding CPU digital input pin status (d)
20: The corresponding CPU digital output pin status (0.)
21: Actual motor position (PG1 of PG card) (P.)
The maximum value is 32 bits display
22: Pulse input frequency (PG2 of PG card) (S.)
23: Pulse input position (PG2 of PG card) (q.)
The maximum value is 32 bits display
25: Overload count (0.00-100.00%) (0.) (Unit: %)
26: Ground fault GFF (G.) (Unit: %)
27: DC bus voltage ripple (r.) (Unit: Vbc)
28: Display PLC register D1043 data (C)
29: Display PM pole section (EMC-PGO01U application)
(4.)
30: Display the output of user defined (U)
31: Display Pr.00-05 user gain (K)
32: Number of actual motor revolution during operation
(PG card plug in and Z phase signal input) (Z.)
34: Operation speed of fan (F.) (Unit: %)
35: Control mode display:
0 = Speed control mode (SPD)

36: Present operating carrier frequency of the drive (Hz)
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Pr.

Parameter Name

Setting Range

Default

()

38: Display the drive status (6.)

39: Display the drive’s estimated output torque, positive
and negative, using Nt-m as unit (t 0.0: positive
torque; -0.0: negative torque (C.)

41: kWh display (J) (Unit: kwWh)

42: PID target value (h.) (Unit: %)

43: PID compensation (0.) (Unit: %)

44: PID output frequency (b.) (Unit: Hz)

45: Hardware 1D

49: Motor temperature (PTC, PT100, KTY84-130)

51: PMSVC torque offset

52: Al10%

53: Al11%

54: PMFOC Ke estimated value

68: STO version (d)

69: STO checksum-high word (d)

70: STO checksum-low word (d)

~ | 00-05

Coefficient gain in actual output

frequency

0.00-160.00

1.00

00-06

Firmware version

Read only

Read

only

» | 00-07

Parameter protection password

input

0-65535

0—4: the number of password attempts allowed

~ | 00-08

Parameter protection password

setting

0-65535
0: No password protection or password entered correctly
(Pr.00-07)

1: Password has been set

~ | 00-10

Control mode

: Speed control mode

00-11

Speed control mode

: IMVF (IM V/F control)

- IM/PM SVC (IM / PM space vector control)
: IMFOCPG (IM FOC + Encoder)

: PMFOCPG (PM FOC + Encoder)

: IMFOC sensorless

a A W N O|O

(IM field-oriented sensorless vector control )
6: PM sensorless

(PM field-oriented sensorless vector control)
7: IPM sensorless

(Interior PM field-oriented sensorless vector control)




Chapter 11 Summary of Parameter Settings | C2000-HS

Pr. Parameter Name Setting Range Default
Read
00-16 | Load selection 0: Normal load
only
Normal load
Control Mode| VF, |[IMFOC |PMFOC |PMFOC IMEOC
Model SVC | PG PG |IPMFOC
VFD300-750C43A-HS | 2-15 | 2-10 | 4-10 | 4-10 | 4-12 10
00-17 | Carrier frequency VFD900-1100C43A-HS | 2-15 | 2-10 | 4-10 | 4-10 | 4-12 8
VFD1600C43A-HS 2-12 | 2-10 | 4-10 | 4-10 | 4-12 8
VFD2200C43A-HS 2-10 | 2-10 | 4-10 | 4-10 | 4-10 6
VFD3550C43A-HS 229 | 229 | 49 | 49 | 49 6
bit0: Control command is forced by PLC control
bit1: Frequency command is forced by PLC control Read
00-19 | PLC command mask
bit2: Position command is forced by PLC control only
bit3: Torque command is forced by PLC control
0: Digital keypad
1: RS-485 communication input
2: External analog input (Pr.03-00-03-02)
3: External UP / DOWN terminal (multi-function input
terminals)
Master frequency command 4: Pulse input without direction command (refer to
00-20 | source (AUTO)/ Source Pr.10-16 without considering direction), use with PG 0
selection of the PID target card
5: Pulse input with direction command (refer to Pr.10-16),
use with PG card
6: CANopen communication card
8: Communication card (does not include CANopen
card)
0: Digital keypad
1: External terminals
00.21 Operation command source 2: RS-485 communication input 0
(AUTO) 3: CANopen communication card
5: Communication card (does not include CANopen
card)
0: Ramp to stop
00-22 | Stop method 0
1: Coast to stop
0: Enable forward / reverse
00-23 | Motor direction control 1: Disable reverse 0
2: Disable forward
Digital operator (keypad Read
00-24 9 P (keypad) Read only
frequency command memory only
bit0—3: user-defined decimal place
00-25 | User-defined characteristics 0
0000b: no decimal place
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Pr.

Parameter Name

Setting Range

Default

0001b: one decimal place
0010b: two decimal places
0011b: three decimal places

bit4—15: user-defined unit

000xh:
001xh:
002xh:
003xh:
004xh:
005xh:
006xh:
007xh:
008xh:
009xh:
00Axh:
00Bxh:
00Cxh:
00Dxh:
00Exh:
00Fxh:
010xh:

011xh:

012xh:
013xh:
014xh:
015xh:
016xh:
017xh:
018xh:
019xh:
01Axh:
01Bxh:
01Cxh:
01Dxh:
01Exh:
01Fxh:
020xh:
021xh:
022xh:
023xh:

Hz
rpm
%
kg
m/s
kw
HP
ppm
1/m
kg/s
kg/m
kg/h
Ib/s
Ib/m
Ib/h
ft/s
ft/m

degC
degF
mbar
bar
Pa
kPa
mWG
inWG
ftwG
psi
atm
L/s
L/m
L/h
m3/s
m3/h
GPM
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Pr.

Parameter Name

Setting Range Default

024xh: CFM

xxxxh: Hz

00-26

Maximum user-defined value

0: Disable

0-65535 (when Pr.00-25 is set to no decimal place)
0.0-6553.5 (when Pr.00-25 is set to 1 decimal place) 0
0.00-655.35 (when Pr.00-25 is set to 2 decimal places)
0.000-65.535 (when Pr.00-25 is set to 3 decimal places)

00-27

User-defined value

Read

only

Read only

00-29

LOCAL / REMOTE mode

0: Standard HOA function

1: When switching between local and remote, the drive
stops.

2: When switching between local and remote, the drive
runs with REMOTE settings for frequency and
operation status.

3: When switching between local and remote, the drive 0
runs with LOCAL settings for frequency and operation
status.

4: When switching between local and remote, the drive
runs with LOCAL settings when switched to Local and
runs with REMOTE settings when switched to Remote

for frequency and operation status.

00-30

Master frequency command
source (HAND)

0: Digital keypad

1: RS-485 communication input

2: External analog input (refer to Pr.03-00—Pr.03-02)

3: External UP / DOWN terminal (multi-function input
terminal)

4: Pulse input without direction command 0
(refer to Pr.10-16 without direction)

5: Pulse input with direction command (refer to Pr.10-16)

6: CANopen communication card

©

: Communication card (does not include CANopen

card)

00-31

Operation command source
(HAND)

: Digital keypad
: External terminals
: RS-485 communication input

: CANopen communication card

a w N = O

: Communication card (does not include CANopen

card)
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X

Pr. Parameter Name Setting Range Default
0: STOP key disabled
00-32 | Digital keypad STOP function 0
1: STOP key enabled
0: Disable
1: RPWM mode 1
00-33 | RPWM mode selection 0
2: RPWM mode 2
3: RPWM mode 3
0.0-4.0 kHz
00-34 | RPWM range Pr.00-17 = 4 kHz, 8 kHz: the setting range is 0.0-2.0 kHz 0.0
Pr.00-17 = 5-7 kHz: the setting range is 0.0—4.0 kHz
00-37 | Over-modulation gain 80-120 100
00-48 | Display filter time (current) 0.001-65.535 sec. 0.100
00-49 | Display filter time (keypad) 0.001-65.535 sec. 0.100
Read
00-50 | Software version (date) Read only

only
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Pr. Parameter Name Setting Range Default
» | 01-00 | Maximum operation frequency 0.0-1500.0 Hz 600.0
01-01 | Rated / base frequency of motor 1 0.0-1500.0 Hz 600.0
01-02 | Rated / base output voltage of motor 1 | 0.0-510.0 V 400.0
01-03 | Mid-point frequency 1 of motor 1 0.0-1500.0 Hz 3.0
» | 01-04 | Mid-point voltage 1 of motor 1 0.0-480.0V 22.0
01-05 | Mid-point frequency 2 of motor 1 0.0-1500.0 Hz 1.5
~ | 01-06 | Mid-point voltage 2 of motor 1 0.0-480.0V 10.0
01-07 | Minimum output frequency of motor 1 | 0.0-1500.0 Hz 0.5
» | 01-08 | Minimum output voltage of motor 1 0.0-480.0V 2.0
01-09 | Start-up frequency 0.0-1500.0 Hz 0.5
Depending
» | 01-10 | Output frequency upper limit 0.0-1500.0 Hz on the
models
~ | 01-11 | Output frequency lower limit 0.0-1500.0 Hz 0
~ | 01-12 | Acceleration time 1 Pr.01-45 = 0: 0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
# | 01-13 | Deceleration time 1 Pr.01-45 = 0:0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
~ | 01-14 | Acceleration time 2 Pr.01-45 = 0: 0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
# | 01-15 | Deceleration time 2 Pr.01-45 = 0: 0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
~ | 01-16 | Acceleration time 3 Pr.01-45 = 0: 0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
# | 01-17 | Deceleration time 3 Pr.01-45 = 0:0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
~ | 01-18 | Acceleration time 4 Pr.01-45 = 0: 0.00-600.00 sec. 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
» | 01-19 | Deceleration time 4 100.00
Pr.01-45 = 1: 0.00-6000.0 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
» | 01-20 | JOG acceleration time 10.00
Pr.01-45 = 1: 0.00-6000.0 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
» | 01-21 | JOG deceleration time 10.00
Pr.01-45 = 1: 0.00-6000.0 sec.
~ | 01-22 | JOG frequency 0.0-1500.0 Hz 6.0
Switch frequency between first and
» | 01-23 0.0-1500.0 Hz 0.0
fourth acceleration / deceleration
Pr.01-45 = 0: 0.00-25.00 sec.
» | 01-24 | S-curve for acceleration begin time 1 0.20
Pr.01-45 = 1: 0.0-250.0 sec.
Pr.01-45 = 0: 0.00-25.00 sec.
~ | 01-25 | S-curve for acceleration arrival time 2 0.20
Pr.01-45 = 1: 0.0-250.0 sec.
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Pr. Parameter Name Setting Range Default
Pr.01-45 = 0: 0.00-25.00 sec.
» | 01-26 | S-curve for deceleration begin time 1 0.20
Pr.01-45 = 1: 0.0-250.0 sec.
Pr.01-45 = 0: 0.00-25.00 sec.
» | 01-27 | S-curve for deceleration arrival time 2 0.20
Pr.01-45 = 1: 0.0-250.0 sec.
01-28 | Skip frequency 1 (upper limit) 0.0-1500.0 Hz 0.0
01-29 | Skip frequency 1 (lower limit) 0.0-1500.0 Hz 0.0
01-30 | Skip frequency 2 (upper limit) 0.0-1500.0 Hz 0.0
01-31 | Skip frequency 2 (lower limit) 0.0-1500.0 Hz 0.0
01-32 | Skip frequency 3 (upper limit) 0.0-1500.0 Hz 0.0
01-33 | Skip frequency 3 (lower limit) 0.0-1500.0 Hz 0.0
0: Output waiting
01-34 | Zero-speed mode 1: Zero-speed operation 0
2: Minimum frequency (Refer to Pr.01-07, Pr.01-41)
01-35 | Rated / base frequency of motor 2 0.0-1500.0 Hz 600.0
01-36 | Rated / base output voltage of motor 2 | 0.0-510.0 V 400.0
01-37 | Mid-point frequency 1 of motor 2 0.0-1500.0 Hz 3.0
~ | 01-38 | Mid-point voltage 1 of motor 2 0.0-480.0V 22.0
01-39 | Mid-point frequency 2 of motor 2 0.0-1500.0 Hz 1.5
» | 01-40 | Mid-point voltage 2 of motor 2 0.0-480.0 vV 10.0
01-41 | Minimum output frequency of motor 2 | 0.0-1500.0 Hz 0.5
» | 01-42 | Minimum output voltage of motor 2 0.0-480.0 V 20
0: VIF curve determined by Pr.01-00-01-08
01-43 | V/F curve selection 1: V/F curve to the power of 1.5 0
2: VIF curve to the power of 2
0: Linear acceleration and linear deceleration
1: Auto-acceleration and linear deceleration
v | 01.42 Auto-acceleration and 2: Linear acceleration and auto-deceleration 0
auto-deceleration setting 3: Auto-acceleration and auto-deceleration
4: Stall prevention by auto-acceleration and
auto-deceleration (limited by Pr.01-12—-01-21)
Time unit for acceleration / 0: Unit: 0.01 sec.
01-45 0
deceleration and S-curve 1: Unit: 0.1 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
~ | 01-46 | CANopen quick stop time 1.00
Pr.01-45 = 1: 0.0-6000.0 sec.
0: Normal deceleration
1: Over-voltage energy restriction
01-49 | Deceleration method selection 0
2: Traction energy control (TEC)
3: Electromagnetic energy traction control
Electromagnetic traction energy
» | 01-50 0.00-5.00 Hz 0.50
consumption coefficient
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02 Digital Input / Output Parameters

Pr. Parameter Name Setting Range Default
0: Two-wire mode 1, power on for operation control

02-00 Two-wire / three-wire operation 1: Two-wire mode 2, power on for operation control 0
control 2: Three-wire, power on for operation control

02-01 | Multi-function input command 1 (MI1) | 0: No function 1

02-02 | Multi-function input command 2 (MI2) | 1: Multi-step speed command 1 2

02-03 | Multi-function input command 3 (MI3) | 2: Multi-step speed command 2 3

02-04 | Multi-function input command 4 (MI4) | 3: Multi-step speed command 3 4

02-05 | Multi-function input command 5 (MI5) | 4: Multi-step speed command 4 0

02-06 | Multi-function input command 6 (MI6) | 5: Reset 0

02-07 | Multi-function input command 7 (MI7) | 6: JOG operation (By KPC-CCO01 or external 0

02-08 | Multi-function input command 8 (MI8) control) 0

02.26 Input terminal of 1/0 extension card 7: Acceleration / deceleration speed inhibit 0
(MI10) 8: 1stand 2" acceleration / deceleration time

02.27 Input terminal of 1/0 extension card selection 0
(MI11) 9: 3 and 4™ acceleration / deceleration time

02.28 Input terminal of /O extension card selection 0
(MI12) 10: External Fault (EF) input (Pr.07-20)

02.29 Input terminal of 1/0 extension card 11: Base Block (B.B) input from external 0
(MI13) 12: Output voltage stops

0230 Input terminal of /O extension card 13: Cancel the setting of auto-acceleration / 0
(MI14) auto-deceleration time

02.31 Input terminal of 1/0 extension card 14: Switch between motor 1 and motor 2 0

(MI15) 15: Rotating speed command from AVI

16: Rotating speed command from ACI
17: Rotating speed command from AUI
18: Forced to stop (Pr.07-20)

19: Frequency up command

20: Frequency down command

21: PID function disabled

22: Clear the counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

27: ASR1/ASR2 selection

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection
30: Signal confirmation for A-connection
38: Disable write EEPROM function

40: Force coasting to stop
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X X X X X X X

X

Pr. Parameter Name Setting Range Default
41: HAND switch
42: AUTO switch
43: Enable resolution selection (Pr.02-48)
48: Mechanical gear ratio switch
49: Enable drive
50: Slave dEb action to execute
51: Selection for PLC mode bit 0
52: Selection for PLC mode bit 1
53: Trigger CANopen quick stop
55: Brake release
56: Local / Remote selection
0209 External terminal UP / DOWN key 0: By the acceleration / deceleration time 0
mode 1: Constant speed (Pr.02-10)
0210 External terminal speed of the UP / 0.001-1.000 Hz / ms 0.001
DOWN key
02-11 | Multi-function input response time 0.000-30.000 sec. 0.005
02-12 | Multi-function input mode selection 0000h—FFFFh (0: N.O.; 1: N.C.) 0000h
02-13 | Multi-function output 1 RLY1 0: No function 11
02-14 | Multi-function output 2 RLY?2 1: Indication during RUN 1
02-16 | Multi-function output 3 (MO1) 2: Operation speed reached 66
02-17 | Multi-function output 4 (MO2) 3: Desired frequency reached 1 (Pr.02-22) 0
02.36 Output terminal of I/O extension card | 4: Desired frequency reached 2 (Pr.02-24) 0
(MO10) or (RA10) 5: Zero speed (Frequency command)
02.37 Output terminal of I/O extension card | 6: Zero speed including STOP (Frequency 0
(MO11) or (RA11) command)
02.38 Output terminal of 1/O extension card | 7: Over-torque 1 (Pr.06-06—06-08) 0
(RA12) 8: Over-torque 2 (Pr.06-09-06-11)
02.39 Output terminal of 1/0 extension card | 9: Drive is ready 0
(RA13) 10: Low voltage warning (Lv) (Pr.06-00)
Output terminal of I/O extension card | 11: Malfunction indication
02-40 (RA14) 12: Mechanical brake release (Pr.02-32) 0
Output terminal of I/0 extension card | 13: Overheat warning (Pr.06-15)
0241 (RA15) 14: Software brake signal indication (Pr.07-00) 0
Output terminal of 1/0 extension card | 15: PID feedback error (Pr.08-13, Pr.08-14)
02-42 (MO16 virtual terminal) 16: Slip error (oSL) 0
0243 Output terminal of I/O extension card | 17: Count value reached, does not returnto 0 0
(MO17 virtual terminal) (Pr.02-20)
0244 Output terminal of I/O extension card | 18: Count value reached, returns to 0 0

(MO18 virtual terminal)

(Pr.02-19)
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Pr. Parameter Name Setting Range Default

0245 Output terminal of I/O extension card | 19: External interrupt B.B. input (Base Block) 0
(MO19 virtual terminal) 20: Warning output

0246 Output terminal of I/0O extension card | 21: Over-voltage 0
(MO20 virtual terminal) 22: Over-current stall prevention

23: Over-voltage stall prevention

24: Operation mode

25: Forward command

26: Reverse command

27: Output when current = Pr.02-33

28: Output when current < Pr.02-33

29: Output when frequency = Pr.02-34

30: Output when frequency < Pr.02-34

31: Y-connection for the motor coll

32: A-connection for the motor coil

33: Zero speed (actual output frequency)

34: Zero speed including stop (actual output
frequency)

35: Error output selection 1 (Pr.06-23)

36: Error output selection 2 (Pr.06-24)

37: Error output selection 3 (Pr.06-25)

38: Error output selection 4 (Pr.06-26)

40: Speed reached (including stop)

42: Crane function

43: Motor actual speed detection

44: Low current output (use with Pr.06-71-06-73)

45: UVW output electromagnetic valve switch

46: Master dEb output

47: Closed brake output

50: Output control for CANopen

51: Analog output control for RS-485 interface
(InnerCOM / Modbus)

52: Output control for communication cards

65: Output control for both CANopen & RS-485
control

66: SO output logic A

67: Analog input level reached

68: SO output logic B

70: FAN warning output

75: Forward running status

76: Reverse running status
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Pr. Parameter Name Setting Range Default
~ | 02-18 | Multi-function output direction 0000h—FFFFh (0: N.O.; 1: N.C.) 0000h
Terminal counting value reached
~ | 02-19 0-65500 0
(returns to 0)
Preliminary counting value reached
~ | 02-20 0-65500 0
(does not return to 0)
~ | 02-21 | Digital output gain (DFM) 1-166 1
~ | 02-22 | Desired frequency reached 1 0.0-1500.0 Hz 600.0
The width of the desired frequency
~ | 02-23 0.0-1500.0 Hz 2.0
reached 1
~ | 02-24 | Desired frequency reached 2 0.0-1500.0 Hz 600.0
The width of the desired frequency
» | 02-25 0.0-1500.0 Hz 2.0
reached 2
02-32 | Brake delay time 0.000-65.000 sec. 0.000
Output current level setting for
» | 02-33 0-100% 0
multi-function output terminal
Output frequency setting for 0.0-1500.0 Hz
~ | 02-34 3.0
multi-function output terminal (Motor speed when using PG Card)
0: Disable
External operation control selection
~ | 02-35 1: Drive runs if the RUN command remains after 0
after reset and reboot
reset or reboot
~ | 02-47 | Motor zero-speed level 0-65535 rpm 0
Maximum frequency of resolution
~ | 02-48 0.0-1500.0 Hz 600.0
switch
Switch delay time of maximum output
~ | 02-49 0.000-65.000 sec. 0.000
frequency
Display the status of multi-function Read
02-50 Monitor the status of multi-function input terminals
input terminal only
02-51 Display the status of multi-function Monitor the status of multi-function output Read
output terminal terminals only
Display the external multi-function Read
02-52 Monitor the status of PLC input terminals
input terminals used by PLC only
Display the external multi-function Read
02-53 Monitor the status of PLC output terminals
output terminals used by PLC only
Display the frequency command Read
02-54 0.0-1500.0 Hz (Read only)
executed by external terminal only
02-56 | Brake release check time 0.000-65.000 sec. 0.000
Multi-function output terminal
~ | 02-57 | (function 42): brake current check 0-100% 0
point
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Pr. Parameter Name Setting Range Default
Multi-function output terminal
02-58 | (function 42): brake frequency check | 0.0-1500.0 Hz 0.0
point
Frequency reached detection
02-63 0.0-1500.0 Hz 0.0
amplitude
1: EMC-BPSO01
4: EMC-D611A
Read
02-70 | IO card types 5: EMC-D42A |
on
6: EMC-R6AA y
11: EMC-A22A
0: Use frequency with speed control as DFM
output frequency
02-71 | DFM output selection ) ) 0
1: Use frequency with system acceleration /
deceleration as DFM output frequency
Internal / external multi-function input
02-74 0000-FFFFh 0000h
terminal selection
Internal multi-function output terminal
02-75 0000-FFFFh 0000h

selection
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03 Analog Input / Output Parameters

X

X

X X X X X X X

X

Pr. Parameter Name Setting Range Default
03-00 | AVI analog input selection 0: No function 1
03-01 | ACI analog input selection 1: Frequency command 0
03-02 | AUI analog input selection 2: Torque command (torque limit under speed mode) 0

4: PID target value
5: PID feedback signal
6: Thermistor (PTC / KTY-84) input value
7: Positive torque limit
8: Negative torque limit
9: Regenerative torque limit
10: Positive / negative torque limit
11: PT100 thermistor input value
13: PID compensation value
03-03 | AVI analog input bias -100.0-100.0% 0.0
03-04 | ACI analog input bias -100.0-100.0% 0.0
03-05 | AUI analog input bias -100.0-100.0% 0.0
0: No bias
03-07 | AVI positive / negative bias mode
1: Lower than or equal to bias
2: Greater than or equal to bias
03-08 | ACI positive / negative bias mode 0
3: The absolute value of the bias voltage while serving
as the center
03-09 | AUI positive / negative bias mode
4: Bias serves as the center
0: Negative frequency is not allowed.
The digital keypad or external terminal controls the
forward and reverse direction.
Reverse setting when analog
1: Negative frequency is allowed.
03-10 | signal input is negative 0
Positive frequency = run in a forward direction;
frequency ) , o
Negative frequency = run in a reverse direction.
The digital keypad or external terminal control
cannot change the running direction.
03-11 | AVl analog input gain -500.0-500.0% 100.0
03-12 | ACI analog input gain -500.0-500.0% 100.0
03-13 | AUl analog positive input gain -500.0-500.0% 100.0
03-14 | AUl analog negative input gain -500.0-500.0% 100.0
03-15 | AVI analog input filter time 0.00-20.00 sec. 0.01
03-16 | ACI analog input filter time 0.00-20.00 sec. 0.01
03-17 | AUI analog input filter time 0.00-20.00 sec. 0.01
0: Disable (AVI, ACI, AUI)
03-18 | Analog input addition function 0

1:

Enable
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Pr.

Parameter Name

Setting Range

Default

03-19

Signal loss selection for the

analog input 4-20 mA

: Disable

: Continue operation at the last frequency
: Decelerate to 0 Hz

: Stop immediately and display ACE

03-20

AFM1 multi-function output 1

03-23

AFM2 multi-function output 2

: Output frequency (Hz)

: Frequency command (Hz)
: Motor speed (Hz)

: Output current (rms)

: Output voltage

: DC bus voltage

o A WN =2 Olw N =~ O

: Power factor

7: Power

9: AVI

10: ACI

11: AUI

12: 1g current command

13: Iq feedback value

14: 1d current command

15: Id feedback value

19: PG2 frequency command

20: CANopen analog output

21: RS-485 analog output

22: Communication card analog output
23: Constant voltage output

25: CANopen and RS-485 analog output

03-21

AFM1 analog output gain 1

0.0-500.0%

100.0

03-22

AFM1 analog output 1 in REV

direction

0: Absolute value in output voltage
1: Reverse output 0 V; forward output 0-10 V
2: Reverse output 5-0 V; forward output 5-10 V

03-24

AFM2 analog output gain 2

0.0-500.0%

100.0

03-25

AFM2 analog output 2 in REV

direction

0: Absolute value in output voltage
1: Reverse output 0 V; forward output 0-10 V
2: Reverse output 5—-0 V; forward output 5-10 V

03-27

AFM2 output bias

-100.00-100.00%

0.00

03-28

AVI terminal input selection

0:0-10V
1: 0-20 mA
2:4-20 mA

03-29

ACI terminal input selection

0: 4-20 mA
1:0-10V
2: 0-20 mA
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X X X X X

X

Pr. Parameter Name Setting Range Default
PLC analog output terminal Read
03-30 Monitor the status of the PLC analog output terminals
status only
0: 0—-20 mA output
03-31 | AFM2 output selection 0
1: 4-20 mA output
03-32 | AFM1 DC output setting level 0.00-100.00% 0.00
03-33 | AFM2 DC output setting level 0.00-100.00% 0.00
03-35 | AFM1 filter output time 0.00-20.00 sec. 0.01
03-36 | AFM2 filter output time 0.00-20.00 sec. 0.01
0: AVI
03.44 Multi-function output (MO) by Al 1 ACH 0
level source o AU
03-45 | Al upper level (MO) -100.00-100.00% 50.00
03-46 | Al lower level (MO) -100.00-100.00% 10.00
0: Normal curve
1: Three-point curve of AVI
2: Three-point curve of ACI
03-50 | Analog input curve selection 3: Three-point curve of AV1 & ACI 0
4: Three-point curve of AUI
5: Three-point curve of AVI & AUI
6: Three-point curve of ACI & AUI
7: Three-point curve of AVI & ACI & AUI
Pr.03-28 = 0, 0.00-10.00 V 0.00
03-51 | AVI lowest point Pr.03-28 = 1, 0.00-20.00 mA 0.00
Pr.03-28 = 2, 4.00-20.00 mA 4.00
03-52 | AVI proportional lowest point -100.00-100.00% 0.00
Pr.03-28 = 0, 0.00-10.00 V 5.00
03-53 | AVI mid-point Pr.03-28 = 1, 0.00-20.00 mA 10.00
Pr.03-28 = 2, 4.00-20.00 mA 12.00
03-54 | AVI proportional mid-point -100.00-100.00% 50.00
Pr.03-28 = 0, 0.00-10.00 V 10.00
03-55 | AVI highest point Pr.03-28 = 1, 0.00-20.00 mA 20.00
Pr.03-28 = 2, 4.00-20.00 mA 20.00
03-56 | AVI proportional highest point -100.00-100.00% 100.00
Pr.03-29 = 0, 4.00-20.00 mA 4.00
03-57 | ACI lowest point Pr.03-29 =1, 0.00-10.00 V 0.00
Pr.03-29 = 2, 0.00-20.00 mA 0.00
03-58 | ACI proportional lowest point -100.00-100.00% 0.00
Pr.03-29 = 0, 4.00-20.00 mA 12.00
03-59 | ACI mid-point Pr.03-29 =1, 0.00-10.00 V 5.00
Pr.03-29 = 2, 0.00-20.00 mA 10.00

11-18




Chapter 11 Summary of Parameter Settings | C2000-HS

Pr. Parameter Name Setting Range Default
03-60 | ACI proportional mid-point -100.00-100.00% 50.00
Pr.03-29 =0, 4.00-20.00 mA 20.00
03-61 | ACI highest point Pr.03-29 = 1, 0.00-10.00 V 10.00
Pr.03-29 = 2, 0.00-20.00 mA 20.00
03-62 | ACI proportional highest point -100.00-100.00% 100.00
03-63 | Positive AUI voltage lowest point | 0.00-10.00 V 0.00
Positive AUI proportional lowest
03-64 ] -100.00-100.00% 0.00
point
03-65 | Positive AUI voltage mid-point 0.00-10.00V 5.00
Positive AUl proportional
03-66 -100.00-100.00% 50.00
mid-point
Positive AUI voltage highest
03-67 0.00-10.00 V 10.00
point
Positive AUI proportional highest
03-68 ) -100.00-100.00% 100.00
point
Negative AUI voltage highest
03-69 -10.00-0.00 V 0.00
point
Negative AUl proportional
03-70 -100.00-100.00% 0.00
highest point
03-71 | Negative AUI voltage mid-point -10.00-0.00 V -5.00
Negative AUI proportional
03-72 -100.00-100.00% -50.00
mid-point
Negative AUI voltage lowest
03-73 -10.00-0.00 V -10.00
point
Negative AUl proportional lowest
03-74 -100.00-100.00% -100.00

point
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04 Multi-step Speed Parameters

XX X X X XX X X X X X X X XX X X X X X X X X X X X X X X X X X X X X X X

Pr. Parameter Name Setting Range Default
04-00 | 1%t step speed frequency 0.0-1500.0 Hz 0.0
04-01 | 2" step speed frequency 0.0-1500.0 Hz 0.0
04-02 | 3 step speed frequency 0.0-1500.0 Hz 0.0
04-03 | 4 step speed frequency 0.0-1500.0 Hz 0.0
04-04 | 5™ step speed frequency 0.0-1500.0 Hz 0.0
04-05 | 6™ step speed frequency 0.0-1500.0 Hz 0.0
04-06 | 7™ step speed frequency 0.0-1500.0 Hz 0.0
04-07 | 8™ step speed frequency 0.0-1500.0 Hz 0.0
04-08 | 9™ step speed frequency 0.0-1500.0 Hz 0.0
04-09 | 10" step speed frequency 0.0-1500.0 Hz 0.0
04-10 | 11" step speed frequency 0.0-1500.0 Hz 0.0
04-11 | 12" step speed frequency 0.0-1500.0 Hz 0.0
04-12 | 13" step speed frequency 0.0-1500.0 Hz 0.0
04-13 | 14" step speed frequency 0.0-1500.0 Hz 0.0
04-14 | 15" step speed frequency 0.0-1500.0 Hz 0.0
04-50 | PLC buffer 0 0-65535 0
04-51 | PLC buffer 1 0-65535 0
04-52 | PLC buffer 2 0-65535 0
04-53 | PLC buffer 3 0-65535 0
04-54 | PLC buffer 4 0-65535 0
04-55 | PLC buffer 5 0-65535 0
04-56 | PLC buffer 6 0-65535 0
04-57 | PLC buffer 7 0-65535 0
04-58 | PLC buffer 8 0-65535 0
04-59 | PLC buffer 9 0-65535 0
04-60 | PLC buffer 10 0-65535 0
04-61 | PLC buffer 11 0-65535 0
04-62 | PLC buffer 12 0-65535 0
04-63 | PLC buffer 13 0-65535 0
04-64 | PLC buffer 14 0-65535 0
04-65 | PLC buffer 15 0-65535 0
04-66 | PLC buffer 16 0-65535 0
04-67 | PLC buffer 17 0-65535 0
04-68 | PLC buffer 18 0-65535 0
04-69 | PLC buffer 19 0-65535 0
04-70 | PLC Application parameter 0 0-65535 0
04-71 | PLC Application parameter 1 0-65535 0
04-72 | PLC Application parameter 2 0-65535 0
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Pr. Parameter Name Setting Range Default
04-73 | PLC Application parameter 3 0-65535 0
04-74 | PLC Application parameter 4 0-65535 0
04-75 | PLC Application parameter 5 0-65535 0
04-76 | PLC Application parameter 6 0-65535 0
04-77 | PLC Application parameter 7 0-65535 0
04-78 | PLC Application parameter 8 0-65535 0
04-79 | PLC Application parameter 9 0-65535 0
04-80 | PLC Application parameter 10 0-65535 0
04-81 | PLC Application parameter 11 0-65535 0
04-82 | PLC Application parameter 12 0-65535 0
04-83 | PLC Application parameter 13 0-65535 0
04-84 | PLC Application parameter 14 0-65535 0
04-85 | PLC Application parameter 15 0-65535 0
04-86 | PLC Application parameter 16 0-65535 0
04-87 | PLC Application parameter 17 0-65535 0
04-88 | PLC Application parameter 18 0-65535 0
04-89 | PLC Application parameter 19 0-65535 0
04-90 | PLC Application parameter 20 0-65535 0
04-91 | PLC Application parameter 21 0-65535 0
04-92 | PLC Application parameter 22 0-65535 0
04-93 | PLC Application parameter 23 0-65535 0
04-94 | PLC Application parameter 24 0-65535 0
04-95 | PLC Application parameter 25 0-65535 0
04-96 | PLC Application parameter 26 0-65535 0
04-97 | PLC Application parameter 27 0-65535 0
04-98 | PLC Application parameter 28 0-65535 0
04-99 | PLC Application parameter 29 0-65535 0
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05 Motor Parameters

Pr. Parameter Name Setting Range Default
0: No function
1: Simple rolling auto-tuning for induction motor (IM)
2: Static auto-tuning for induction motor (IM)
] 4: Dynamic test for PM magnetic pole
05-00 | Motor parameter auto-tuning 0
(with the running in forward direction)
5: Rolling auto-tuning for PM (IPM / SPM)
6: Advanced rolling auto-tuning for IM flux curve
13: Static auto-tuning for PM
Full-load current for induction De(ff ?:eing
05-01 Depending on the model power model
motor 1 (A) power
Rated power for induction motor Def: R?éng
~ | 05-02 0.00-655.35 kW model
1 (kW)
power
Depending
Rated speed for induction motor | 0—xxxx rpm on the
| 05-03 motor’s
1 (rpm) (Depending on the motor’s number of poles) number of
poles
Number of poles for induction
05-04 2-64 4
motor 1
No-load current for induction Def: ?r?éng
05-05 0.00-Pr.05-01 default model
motor 1 (A) power
Stator resistance (Rs) for De(fr? ?:e'ng
05-06 | _ 0.000-65.535 Q model
induction motor 1 power
Rotor resistance (Rr) for
05-07 | ] 0.000-65.535 O 0.000
induction motor 1
Magnetizing inductance (Lm) for
05-08 0.0-6553.5 mH 0.0
induction motor 1
Stator inductance (Lx) for
05-09 0.0-6553.5 mH 0.0
induction motor 1
Full-load current for induction Deé’:?:;ng
05-13 Depending on the model power model
motor 2 (A) power
Rated power for induction motor De(ff ?:e'ng
~ | 05-14 0.00-655.35 kW model
2 (kW)
power
Depending
Rated speed for induction motor | 0—xxxx rpm on the
» | 05-15 motor’s
2 (rpm) (Depending on the motor’s number of poles) number of
poles
Number of poles for induction
05-16 2-64 4
motor 2
No-load current for induction Def: ?ﬁ;”g
05-17 0.00—Pr.05-13 default model
motor 2 (A) power
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Pr. Parameter Name Setting Range Default
Stator resistance (Rs) for Deopr? ?:;ng
05-18 | ] 0.000-65.535 Q model
induction motor 2 power
Rotor resistance (Rr) for
05-19 | _ 0.000-65.535 Q 0.000
induction motor 2
Magnetizing inductance (Lm) for
05-20 0.0-6553.5 mH 0.0
induction motor 2
Stator inductance (Lx) for
05-21 0.0-6553.5 mH 0.0
induction motor 2
1: Motor 1
05-22 | Induction motor 1/ 2 selection 1
2: Motor 2
Frequency for Y-connection /
05-23 | A-connection switch for an 0.0-1500.0 Hz 600.0
induction motor
Y-connection / AA-connection 0: Disable
05-24 0
switch for an induction motor 1: Enable
Delay time for Y-connection /
05-25 | A-connection switch for an 0.000-60.000 sec. 0.200
induction motor
Accumulated Watt-hour for a Read
05-28 0.0-6553.5
motor (W-hour) only
Accumulated Watt-hour for a Read
05-29 0.0-6553.5
motor in low word (kW-hour) only
Accumulated Watt-hour for a Read
05-30 0-65535
motor in high word (MW-hour) only
Accumulated motor operation
05-31 0-1439 0
time (minutes)
Accumulated motor operation
05-32 | 0-65535 0
time (days)
Induction motor (IM) or 0: 1M
05-33 | permanent magnet synchronous | 1: SPM 0
AC motor (PM) selection 2: IPM
Full-load current for a permanent Deé’:?r?éng
05-34 Depending on the model power model
magnet synchronous AC motor power
Depending
Rated power for a permanent
05-35 > > 0.00-655.35 kW on the
magnet synchronous AC motor power
Rated speed for a permanent
05-36 0-65535 rpm 2000
magnet synchronous AC motor
Number of poles for a permanent
05-37 0-65535 10

magnet synchronous AC motor
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Pr. Parameter Name Setting Range Default
. . Depending

System inertia for a permanent

05-38 | 0.0-6553.5 kg-cm? on the
magnet synchronous AC motor power
Stator resistance for a permanent

05-39 0.000-65.535 Q 0.000
magnet synchronous AC motor
Permanent magnet synchronous

05-40 0.00-655.35 mH 0.00
AC motor Ld
Permanent magnet synchronous

05-41 0.00-655.35 mH 0.00
AC motor Lq
PG offset angle for a permanent

~ | 05-42 0.0-360.0° 0.0
magnet synchronous AC motor
Ke parameter of a permanent
~ | 05-43 0-6553.5 V/krpm 0.0

magnet synchronous AC motor
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Pr. Parameter Name Setting Range Default
# | 06-00 | Low voltage level Frame DO-D: 300.0—440.0 Voc 360.0
Frame E and above: 380.0—440.0 Vbc 400.0
0: Disabled
~ | 06-01 | Over-voltage stall prevention sable 760.0
0.0-900.0 Voc
v | 0602 Selection for over-voltage stall 0: Traditional over-voltage stall prevention 0
prevention 1: Smart over-voltage stall prevention
Over-current stall prevention 0-160%
~ | 06-03 . . ) 120
during acceleration (100% corresponds to the rated current of the drive)
Over-current stall prevention 0-160%
~ | 06-04 120
during operation (100% corresponds to the rated current of the drive)
0: By current acceleration / deceleration time
Acceleration / deceleration time 1: By the first acceleration / deceleration time
| 06-05 | selection for stall prevention at 2: By the second acceleration / deceleration time 0
3: By the third acceleration / deceleration time
constant speed
4: By the fourth acceleration / deceleration time
5: By auto-acceleration / auto-deceleration
0: No function
1: Continue operation after over-torque detection
during constant speed operation
v | 06.06 Over-torque detection selection 2: Stop after over-torque detection during constant 0
(0T1) speed operation
3: Continue operation after over-torque detection
during RUN
4: Stop after over-torque detection during RUN
10-250%
~ | 06-07 | Over-torque detection level (OT1) ] 120
(100% corresponds to the rated current of the drive)
~ | 06-08 | Over-torque detection time (OT1) | 0.0-60.0 sec. 0.1
0: No function
1: Continue operation after over-torque detection
during constant speed operation
v | 06.09 Over-torque detection selection 2: Stop after over-torque detection during constant 0
(OT2) speed operation
3: Continue operation after over-torque detection
during RUN
4: Stop after Over-torque detection during RUN
10-250%
~ | 06-10 | Over-torque detection level (OT2) ] 120
(100% corresponds to the rated current of the drive)
~ | 06-11 | Over-torque detection time (OT2) | 0.0-60.0 sec. 0.1
0-170%
~ | 06-12 | Current limit 170
(100% corresponds to the rated current of the drive)
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Pr. Parameter Name Setting Range Default
0: Inverter motor (with external forced cooling)
Electronic thermal relay selection
» | 06-13 1: Standard motor (motor with fan on the shaft) 2
1 (Motor 1)
2: Disable
Electronic thermal relay action
» | 06-14 30.0-600.0 sec. 60.0
time 1 (Motor 1)
Temperature level overheat (OH)
~ | 06-15 0.0-110.0°C 105.0
warning
Stall prevention limit level
~ | 06-16 | (Weak magnetic field current stall | 0—100% (refer to Pr.06-03) 100
prevention level)
06-17 | Fault record 1 0: No fault record 0
06-18 | Fault record 2 1: Over-current during acceleration (ocA) 0
06-19 | Fault record 3 2: Over-current during deceleration (ocd) 0
06-20 | Fault record 4 3: Over-current during steady operation (ocn) 0
06-21 | Fault record 5 4: Ground fault (GFF) 0
06-22 | Fault record 6 5: IGBT short-circuit between upper bridge and lower 0

0 N O

11:
12:
13:
14:
15:
16:
17:
18:
19:
21:
22:
23:
24
26:
27:
28:
29:
30:

bridge (occ)

: Over-current at stop (ocS)
: Over-voltage during acceleration (ovA)
: Over-voltage during deceleration (ovd)

: Over-voltage at constant speed (ovn)

: Over-voltage at stop (ovS)

Low-voltage during acceleration (LvA)
Low-voltage during deceleration (Lvd)
Low-voltage at constant speed (Lvn)
Low-voltage at stop (LvS)

Phase loss protection (OrP)

IGBT overheating (oH1)

Overheat key components (oH2)

IGBT temperature detection failure (tH10)
Capacitor hardware error (tH20)

Over load (oL)

Electronic thermal relay 1 protection (EoL1)
Electronic thermal relay 2 protection (EoL2)
Motor overheating (oH3) (PTC / PT100)
Over torque 1 (ot1)

Over torque 2 (ot2)

Under current (uC)

Limit error (LiT)

EEPROM write error (cF1)
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Pr.

Parameter Name

Setting Range

Default

31:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
48:
49:
50:
51:
52:

53:
54:
55:
56:
57:
58:
60:
61:
62:
63:
64:
65:
68:
69:
70:
71:
72:
73:
75:
76:
77:

EEPROM read error (cF2)

U-phase error (cd1)

V-phase error (cd2)

W-phase error (cd3)

cc (clamp current) hardware error (HdO)
oc (over-current) hardware error (Hd1)

ov (over-voltage) hardware error (Hd2)
occ hardware error (Hd3)

Auto-tuning error (AUE)

PID loss ACI (AFE)

PG feedback error (PGF1)

PG feedback loss (PGF2)

PG feedback stall (PGF3)

PG slip error (PGF4)

ACl loss (ACE)

External fault (EF)

Emergency stop (EF1)

External base block (bb)

Enter wrong password three times and locked
(Pcod)

SW code error (ccod)

lllegal command (CE1)

lllegal data address (CE2)

lllegal data value (CE3)

Data is written to read-only address (CE4)
Modbus transmission time-out (CE10)
Brake transistor error (bF)

Y-connection / A-connection switch error (ydc)
Deceleration energy backup error (dEb)
Over slip error (oSL)

Electric valve switch error (ryF)

Hardware error of PG card (PGF5)
Reverse direction of the speed feedback (SdRv)
Over speed rotation feedback (SdOr)
Large deviation of speed feedback (SdDe)
Watchdog (WDTT)

STO loss 1 (STL1)

Emergency stop for external safety (S1)
External brake error (Brk)

Safe torque off (STO)

STO loss 2 (STL2)
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X X X X

Pr.

Parameter Name

Setting Range

Default

78: STO loss 3 (STL3)

82: Output phase loss U phase (OPHL)

83: Output phase loss V phase (OPHL)

84: Output phase loss W phase (OPHL)

85: PG ABZ line off (AboF) (PG-02U)

86: PG UVW line off (UvoF) (PG-02U)

87: Overload protection at low frequency (oL3)
89: Rotor position detection error (RoPd)
90: Forced to stop (FStp)

93: CPU error 0 (TRAP)

101: CANopen guarding error (CGdE)

102: CANopen heartbeat error (CHbE)

104: CANopen bus off error (CbFE)

105: CANopen index error (CIdE)

106: CANopen station address error (CAdE)
107: CANopen memory error (CFrE)

111: InrCOM time-out error (ictE)

112: PM sensorless shaft lock error (SfLK)

142: Auto-tune error 1 (no feedback current error)

(AUE1)
143: Auto-tune error 2 (motor phase loss error)
(AUE2)

144: Auto-tune error 3 (no-load current lo measuring

error) (AUE3)

148: Auto-tune error 4 (leakage inductance Lsigma

measuring error) (AUE4)
170: Control board mismatch (CBM)

06-23

Fault output option 1

0-65535 (refer to bit table for fault code

06-24

Fault output option 2

06-25

Fault output option 3

)
0-65535 (refer to bit table for fault code)
0—65535 (refer to bit table for fault code)

06-26

Fault output option 4

0-65535 (refer to bit table for fault code)

oO|o|O| O

06-27

Electronic thermal relay selection
2 (Motor 2)

0: Inverter motor (with external forced cooling)
1: Standard motor (motor with fan on the shaft)
2: Disable

06-28

Electronic thermal relay action
time 2 (Motor 2)

30.0-600.0 sec.

60.0

06-29

PTC detection selection / PT100

motion

0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop

3: No warning
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Pr. Parameter Name Setting Range Default
06-30 | PTC level / KTY84 Level 0.0-100.0% 50.0
Frequency command at Read
06-31 0.0-1500.0 Hz
malfunction only
Read
06-32 | Output frequency at malfunction 0.0-1500.0 Hz |
only
Read
06-33 | Output voltage at malfunction 0.0-6553.5V |
only
Read
06-34 | DC voltage at malfunction 0.0-6553.5V
only
Read
06-35 | Output current at malfunction 0.0-6553.5 Amp |
only
Read
06-36 | IGBT temperature at malfunction | -3276.7-3276.7°C |
only
Capacitance temperature at Read
06-37 -3276.7-3276.7°C
malfunction only
Read
06-38 | Motor speed at malfunction -32767-32767 rpm |
only
Read
06-39 | Torque command at malfunction -32767-32767% |
only
Status of the multi-function input Read
06-40 0000h—FFFFh
terminal at malfunction only
Status of the multi-function output Read
06-41 0000h—FFFFh
terminal at malfunction only
Read
06-42 | Drive status at malfunction 0000h—FFFFh |
only
) 0: STO latch
06-44 | STO latch selection 0
1: STO no latch
0: Warn and continue operation
06.45 Output phase loss detection 1: Fault and ramp to stop 3
action (OPHL) 2: Fault and coast to stop
3: No warning
Detection time for output phase
06-46 0.000-65.535 sec. 3.000
loss
Current detection level for output
06-47 0.00-100.00% 1.00
phase loss
DC brake time of output phase
06-48 0.000-65.535 sec. 0.000
loss
0: Disable
06-49 | LvX auto-reset 0
1: Enable
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Pr. Parameter Name Setting Range Default
Time for input phase loss
~ | 06-50 0.00-600.00 sec. 0.20
detection
Dependin
06-51 | Capacitance oH warning level 0.0-110.0 degree gn?gdtgle
power
~ | 06-52 | Ripple of input phase loss 0.0-320.0 Voc 60.0
~ | 0653 Input phase loss detection action 0: Fault and ramp to stop 0
(OrP) 1: Fault and coast to stop
0: Auto-decrease carrier frequency and limit output
~ | 06-55 | Derating protection current 0
1: Constant carrier frequency and limit output current
2: Auto-decrease carrier frequency
~ | 06-56 | PT100 voltage level 1 0.000-10.000 V 5.000
~ | 06-57 | PT100 voltage level 2 0.000-10.000 V 7.000
PT100 level 1 frequency
~ | 06-58 0.0-1500.0 Hz 0.0
protection
PT100 activation level 1 protection
~ | 06-59 0-6000 sec. 60
frequency delay time
Software detection GFF current
~ | 06-60 0.0-6553.5% 60.0
level
~ | 06-61 | Software detection GFF filter time | 0.00-655.35 sec. 0.10
06-62 | dEb reset bias level 0.0—200.0 Voc 40.0
Operation time of fault record 1 Read
06-63 0-65535 days
(Day) only
Operation time of fault record 1 Read
06-64 0-1439 min.
(Minutes) only
Operation time of fault record 2 Read
06-65 0-65535 days
(Day) only
Operation time of fault record 2 Read
06-66 0-1439 min.
(Minutes) only
Operation time of fault record 3 Read
06-67 0-65535 days
(Day) only
Operation time of fault record 3 Read
06-68 0-1439 min.
(Minutes) only
Operation time of fault record 4 Read
06-69 0-65535 days
(Day) only
Operation time of fault record 4 Read
06-70 0-1439 min.
(Minutes) only
~ | 06-71 | Low current setting level 0.0-100.0% 0.0
~ | 06-72 | Low current detection time 0.00-360.00 sec. 0.00
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Pr. Parameter Name Setting Range Default

0: No function

1: Fault and coast to stop
06-73 | Low current action 2: Fault and ramp to stop by the second deceleration 0
time

3: Warn and continue operation

0-1
06-86 | PTC Type 0: PTC 0
1: KTY84-130
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07 Special Parameters

X X X X X X

X

X X X X

Pr. Parameter Name Setting Range Default
Software brake chopper action
07-00 700.0-900.0 Voc 740.0
level
07-01 | DC brake current level 0-100% 0
07-02 | DC brake time at start-up 0.0-60.0 sec. 0.0
07-03 | DC brake time at STOP 0.0-60.0 sec. 0.0
07-04 | DC brake frequency at STOP 0.0-1500.0 Hz 0.0
07-05 | Voltage increasing gain 1-200% 100
0: Stop operation
Restart after momentary power
07-06 I 1: Speed tracking by the speed before the power loss 0
0ss
2: Speed tracking by the minimum output frequency
07-07 | Allowed power loss duration 0.0-20.0 sec. 20
Depending
. on the
07-08 | Base block time 0.0-5.0 sec. model
power
07-09 | Current limit of speed tracking 20-200% 100
0: Stop operation
07-10 | Restart after fault action 1: Speed tracking by current speed 0
2: Speed tracking by minimum output frequency
Number of times of restart after
07-11 0-10 0
fault
0: Disable
) . 1: Speed tracking by the maximum output frequency
07-12 | Speed tracking during start-up . 0
2: Speed tracking by the motor frequency at start-up
3: Speed tracking by the minimum output frequency
0: Disable
1: dEb with auto-acceleration / auto-deceleration, the
drive does not output the frequency after the power is
restored.
2: dEb with auto-acceleration / auto-deceleration, the
07-13 | dEb function selection drive outputs the frequency after the power is 0
restored
3: dEb low-voltage control, then the drive’s voltage
increases to 350 Vpc/ 700 Vbc and ramps to stop
after low frequency
4: dEb high-voltage control of 350 Vbc/ 700 Voc, and
the drive ramps to stop
07-14 | dEb function reset time 0.0—-25.0 sec. 3.0
07-15 | Dwell time at acceleration 0.00-600.00 sec. 0.00
07-16 | Dwell frequency at acceleration | 0.0-1500.0 Hz 0.0
07-17 | Dwell time at deceleration 0.00-600.00 sec. 0.00
07-18 | Dwell frequency at deceleration | 0.0-1500.0 Hz 0.0

11-32




Chapter 11 Summary of Parameter Settings | C2000-HS

Pr. Parameter Name Setting Range Default
0: Fan always ON
1: Fan is OFF after the AC motor drive stops for one
minute
2: Fan is ON when the AC motor drive runs; fan is OFF
07-19 | Fan cooling control i 0
when the AC motor drive stops.
3: Fan turns ON when temperature (IGBT) reaches
around 60°C.
4: Fan always OFF
0: Coast to stop
1: Stop by the first deceleration time
2: Stop by the second deceleration time
Emergency stop (EF) & force to
07-20 i 3: Stop by the third deceleration time 0
stop selection
4: Stop by the fourth deceleration time
5: System deceleration
6: Automatic deceleration
0: Disabled
) ) 1: Power factor energy-saving improvement (for VF
Automatic energy-saving
07-21 and SVC control modes) 0
selection
2: Automatic energy-saving optimization (for AES, VF
and SVC control modes)
0: Enable AVR
Automatic voltage regulation
07-23 1: Disable AVR 0
(AVR) function
2: Disable AVR during deceleration
Torque command filter time
07-24 0.001-10.000 sec. 0.500
(V/F and SVC control mode)
Slip compensation filter time
07-25 0.001-10.000 sec. 0.100
(V/F and SVC control mode)
IM: 0—10 (when Pr.05-33 = 0)
07-26 | Torque compensation gain 0
PM: 0-5000 (when Pr.05-33 = 1 or 2)
0.00
07-27 | Slip compensation gain 0.00-10.00 (Default is
1.00 in SVC
mode)
0.0-100.0%
07-29 | Slip deviation level 0
0: No detection
Over-slip deviation detection
07-30 0.0-10.0 sec. 1.0
time
0: Warn and continue operation
1: Fault and ramp to stop
07-31 | Over-slip deviation treatment 0

2: Fault and coast to stop

3: No warning
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Pr. Parameter Name Setting Range Default
Motor oscillation compensation | 0—-10000
» | 07-32 1000
factor 0: Disable
~ | 07-33 | Auto-restart interval of fault 0.0-6000.0 sec. 60.0
PMSVC voltage feedback
07-38 0.50-2.00 1.00
forward gain
~ | 07-41 | Minimum frequency for AES 0.00—40.00 Hz 10.00
07-42 | Delay time for AES 0-600 sec. 5
Targeted power factor angle for
» | 07-43 0.00-65.00° 40.00
AES
» | 07-44 | Maximum voltage drop for AES | 0.00-70.00% 60.00
~ | 07-45 | AES coefficient 0-10000% 100
07-62 | dEb gain (Kp) 0-65535 8000
07-63 | dEb gain (Ki) 0-65535 150
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08 High-function PID Parameters

X

Pr. Parameter Name Setting Range Default
0: No function
1: Negative PID feedback: by analog input
(Pr.03-00-03-02)
2: Negative PID feedback: by PG card pulse input,
without direction (Pr.10-02)
3: Negative PID feedback: by PG card pulse input,
with direction (Pr.10-02)
Terminal selection of PID
08-00 4: Positive PID feedback: by analog input 0
feedback
(Pr.03-00-03-02)
5: Positive PID feedback: by PG card pulse input,
without direction (Pr.10-02)
6: Positive PID feedback: by PG card pulse input,
with direction (Pr.10-02)
7: Negative PID feedback: by communication protocols
8: Positive PID feedback: by communication protocols
08-01 | Proportional gain (P) 0.0-500.0 1.0
0.00-100.00 sec.
08-02 | Integral time (l) 1.00
0.00: No integral
08-03 | Differential time (D) 0.00-1.00 sec. 0.00
08-04 | Upper limit of integral control 0.0-100.0% 100.0
08-05 | PID output command limit 0.0-110.0% 100.0
PID feedback value by Read
08-06 -200.00-200.00%
communication protocol only
08-07 | PID delay time 0.0-35.0 sec. 0.0
08-08 | Feedback signal detection time | 0.0-3600.0 sec. 0.0
0: Warn and continue operation
1: Fault and ramp to stop
08-09 | Feedback signal fault treatment 0
2: Fault and coast to stop
3: Warn and operate at last frequency
08-10 | Sleep level 0.0-1500.0 Hz 0.0
08-11 | Wake-up level 0.0-1500.0 Hz 0.0
08-12 | Sleep delay time 0.0-6000.0 sec. 0.0
PID feedback signal error
08-13 1.0-50.0% 10.0
deviation level
PID feedback signal error
08-14 0.1-300.0 sec. 5.0
deviation detection time
0: Parameter setting (Pr.08-17)
08-16 | PID compensation selection 0
1: Analog input
08-17 | PID compensation -100.0-100.0% 0.0
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Pr. Parameter Name Setting Range Default
0: Refer to PID output command
08-18 | Sleep mode function setting 0
1: Refer to PID feedback signal
~ | 08-19 | Wake-up integral limit 0.0-200.0% 50.0
0: Serial connection
08-20 | PID mode selection 0
1: Parallel connection
08.21 Enable PID to change the 0: Operation direction cannot be changed 0
operation direction 1: Operation direction can be changed
~ | 08-22 | Wake-up delay time 0.00-600.00 sec. 0.00
bit0 = 1, PID running in reverse follows the setting for
Pr.00-23.
bit0 = 0, PID running in reverse refer to PID’s
~ | 08-23 | PID control flag 0000h
calculated value.
bit1 = 1, two decimal places for PID Kp
bit1 = 0, one decimal place for PID Kp
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Pr. Parameter Name Setting Range Default
# | 09-00 | Communication address 1-254 1
~ | 09-01 | COM1 transmission speed 4.8—-115.2 Kbps 9.6
0: Warn and continue operation
~ | 09-02 | COM1 transmission fault treatment 1+ Fault and ramp to stop 3
2: Fault and coast to stop
3: No warning, no fault and continue operation
~ | 09-03 | COM1 time-out detection 0.0-100.0 sec. 0.0
1:7, N, 2 (ASCII)
2:7,E, 1 (ASCII)
3:7,0, 1 (ASCII)
4:7,E, 2 (ASCII)
5:7, 0, 2 (ASCII)
6: 8, N, 1 (ASCII)
7:8, N, 2 (ASCII)
8: 8, E, 1 (ASCII)
~ | 09-04 | COM1 communication protocol 9: 8, O, 1 (ASCII) 1
10: 8, E, 2 (ASCII)
11: 8, O, 2 (ASCII)
12: 8, N, 1 (RTU)
13: 8, N, 2 (RTU)
14: 8, E, 1 (RTU)
15: 8, 0, 1 (RTU)
16: 8, E, 2 (RTU)
17: 8, 0, 2 (RTU)
~ | 09-09 | Communication response delay time 0.0-200.0 ms 2.0
09-10 | Communication main frequency 0.0-1500.0 Hz 600.0
09-11 | Block transfer 1 0000-FFFFh 0000h
09-12 | Block transfer 2 0000-FFFFh 0000h
09-13 | Block transfer 3 0000-FFFFh 0000h
09-14 | Block transfer 4 0000-FFFFh 0000h
09-15 | Block transfer 5 0000-FFFFh 0000h
09-16 | Block transfer 6 0000-FFFFh 0000h
09-17 | Block transfer 7 0000-FFFFh 0000h
09-18 | Block transfer 8 0000-FFFFh 0000h
09-19 | Block transfer 9 0000-FFFFh 0000h
09-20 | Block transfer 10 0000-FFFFh 0000h
09-21 | Block transfer 11 0000-FFFFh 0000h
09-22 | Block transfer 12 0000-FFFFh 0000h
09-23 | Block transfer 13 0000-FFFFh 0000h

X X X X X X X X X X X X X
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X

Pr.

Parameter Name

Setting Range

Default

09-24

Block transfer 14

0000-FFFFh

0000h

09-25

Block transfer 15

0000-FFFFh

0000h

09-26

Block transfer 16

0000-FFFFh

0000h

09-30

Communication decoding method

0: Decoding method 1 (20xx)
1: Decoding method 2 (60xx)

09-31

Internal communication protocol

0: Modbus 485

-1: Internal communication slave 1
-2: Internal communication slave 2
-3: Internal communication slave 3
-4: Internal communication slave 4
-5: Internal communication slave 5
-6: Internal communication slave 6
-7: Internal communication slave 7
-8: Internal communication slave 8
-10: Internal communication master

-12: Internal PLC control

09-33

PLC command force to 0

bit0: Before PLC scans, set up PLC target

frequency = 0

09-35

PLC address

1-254

09-36

CANopen slave address

0: Disable
1-127

09-37

CANopen speed

0: 1 Mbps

1: 500 Kbps

2: 250 Kbps

3: 125 Kbps

4: 100 Kbps (Delta only)
5: 50 Kbps

09-39

CANopen warning record

bit0: CANopen guarding time out

bit1: CANopen heartbeat time out

bit2: CANopen SYNC time out

bit3: CANopen SDO time out

bit4: CANopen SDO buffer overflow

bit5: Can bus off

bit6: Error protocol of CANopen

bit8: The setting values of CANopen indexes
are fail

bit9: The setting value of CANopen address
is fail

bit10: The checksum value of CANopen
indexes is fail

Read

only
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Pr.

Parameter Name

Setting Range

Default

09-40

CANopen decoding method

0: Disable (Delta-defined decoding method)
1: Enable (CANopen DS402 standard

protocol)

09-41

CANopen communication status

: Node reset state

: Com reset state

: Boot up state

: Pre-operation state
: Operation state

: Stop state

Read

only

09-42

CANopen control status

: Not ready for use state
: Inhibit start state
: Ready to switch on state

: Switched on state

A WO N =~ OO0 A WO N = O

: Enable operation state
7: Quick stop active state
13: Error reaction activation state

14: Error state

Read

only

09-45

CANopen master function

0: Disable
1: Enable

09-46

CANopen master address

0-127

100

09-49

CANopen extension setting

bit0: Index 604F and 6050 update to the 15t
acceleration / deceleration time or not.
bit0 = 0: update to the 15t acceleration /

deceleration time (default)

bit0 = 1: do not update

bit1: The verification of CANopen
identification code is distinguished by
power module or drive series.

bit1 = 0: distinguished by power module
bit1 = 1: distinguished by drive series

0002h

09-60

Communication card identification

0-12

0: No communication card
1: DeviceNet Slave

2: Profibus-DP Slave

3: CANopen Slave / Master
5: EtherNet / IP Slave

12: PROFINET

Read

only

09-61

Firmware version of communication card

Read only

Read

only
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Pr. Parameter Name Setting Range Default
Read
09-62 | Product code Read only
only
Read
09-63 | Error code Read only
only
Communication card address DeviceNet: 0-63
~ | 09-70 1
(for DeviceNet or PROFIBUS) Profibus-DP: 1-125
Standard DeviceNet:
0: 125 Kbps
1: 250 Kbps
2: 500 Kbps
3: 1 Mbps (Delta only)
Non-standard DeviceNet: (Delta only)
0: 10 Kbps
Communication card speed setting
» | 09-71 1: 20 Kbps 2
(for DeviceNet)
2: 50 Kbps
3: 100 Kbps
4: 125 Kbps
5: 250 Kbps
6: 500 Kbps
7: 800 Kbps
8: 1 Mbps
0: Standard DeviceNet
In this mode, baud rate can only be 125
Kbps, 250 Kbps, 500 Kbps in standard
Additional settings for communication
» | 09-72 DeviceNet speed 0
card speed (for DeviceNet)
1: Non-standard DeviceNet
In this mode, the baud rate of DeviceNet
can be the same as CANopen (0-8).
Communication card IP configuration 0: Static IP
» | 09-75 0
(for EtherNet) 1: Dynamic IP (DHCP)
Communication card IP address 1
» | 09-76 0-65535 0
(for EtherNet)
Communication card IP address 2
» | 09-77 0-65535 0
(for EtherNet)
Communication card IP address 3
» | 09-78 0-65535 0
(for EtherNet)
Communication card IP address 4
» | 09-79 0-65535 0
(for EtherNet)
Communication card address mask 1
~ | 09-80 0-65535
(for EtherNet) 0
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Pr. Parameter Name Setting Range Default
Communication card address mask 2
09-81 0-65535 0
(for EtherNet)
Communication card address mask 3
09-82 0-65535 0
(for EtherNet)
Communication card address mask 4
09-83 0-65535 0
(for EtherNet)
Communication card gateway address 1
09-84 0-65535 0
(for EtherNet)
Communication card gateway address 2
09-85 0-65535 0
(for EtherNet)
Communication card gateway address 3
09-86 0-65535 0
(for EtherNet)
Communication card gateway address 4
09-87 0-65535 0
(for EtherNet)
Communication card password
09-88 0-99 0
(Low word) (for EtherNet)
Communication card password
09-89 0-99 0
(High word) (for EtherNet)
Reset communication card 0: Disable
09-90 0
(for EtherNet) 1: Reset, return to default
bit0: Enable IP filter
bit 1: Enable internet parameters (1 bit).
When |IP address is set, this bit is
enabled. After updating the parameters
for the communication card, this bit
Additional settings for the communication
09-91 changes to disabled. 0
card (for EtherNet)
bit 2: Enable login password (1 bit).
When you enter the login password, this
bit is enabled. After updating the
parameters for the communication card,
this bit changes to disabled.
bit0: Enable password
When the communication card is set
Communication card status . o
09-92 with a password, this bit is enabled. 0

(for EtherNet)

When the password is cleared, this bit is
disabled.
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10 Feedback Control Parameters

Pr. Parameter Name Setting Range Default
0: Disable
1: ABZ
2: ABZ (Delta encoder for Delta permanent magnet
synchronous AC motor)
10-00 | Encoder type selection 3: Resolver 0
4: ABZ | UVW
5: MI8 single-phase pulse input
6: Sin / Cos, absolute (A/B, C/D, R)
7: Sin/ Cos, incremental (A/ B, R)
10-01 | Encoder pulses per revolution 1-20000 600
0: Disable
1: A/ B phase pulse inputs, run forward if A-phase
leads B-phase by 90 degrees
2: A/ B phase pulse inputs, run forward direction if
. ) B-phase leads A-phase by 90 degrees
10-02 | Encoder input type setting 0
3: A-phase is a pulse input and B-phase is a direction
input (L = reverse direction, H = forward direction)
4: A-phase is a pulse input and B-phase is a direction
input (L = forward direction, H = reverse direction)
5: Single-phase input
Frequency division output
~ | 10-03 1-255 1
setting (denominator)
~ | 10-04 | Mechanical gear at load side A1 | 1-65535 100
Mechanical gear at motor side
~ | 10-05 1-65535 100
B1
~ | 10-06 | Mechanical gear at load side A2 | 1-65535 100
Mechanical gear at motor side
» | 10-07 1-65535 100
B2
0: Warn and continue operation
Treatment for encoder / speed
~ | 10-08 1: Fault and ramp to stop 2
observer feedback fault
2: Fault and coast to stop
Detection time of encoder / 0.0-10.0 sec.
» | 10-09 1.0
speed observer feedback fault 0: Disable
Encoder / speed observer stall 0-120%
» | 10-10 115
level 0: No function
Detection time of encoder /
| 10-11 0.0-2.0 sec. 0.1
speed observer stall
Encoder / speed observer stall 0: Warn and continue operation
» | 10-12 2
action 1: Fault and ramp to stop
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Pr. Parameter Name Setting Range Default

2: Fault and coast to stop

Encoder / speed observer slip 0-50%
10-13 50
range 0: No function

Detection time of encoder /
10-14 0.0-10.0 sec. 0.5
speed observer slip

: Warn and continue operation
Encoder / speed observer stall
10-15 : Fault and ramp to stop 2
and slip error action

: Fault and coast to stop

oO|IN = O

: Disable

1: Phases A and B are pulse inputs, forward direction
if A-phase leads B-phase by 90 degrees

2: Phases A and B are pulse inputs, forward direction

10-16 | Pulse input type setting if B-phase leads A-phase by 90 degrees 0

3: Phase Ais a pulse input and phase B is a direction
input (L = reverse direction, H = forward direction).

4: Phase Ais a pulse input and phase B is a direction

input. (L = forward direction, H = reverse direction).

5: Single-phase pulse input (MI8)

10-17 | Electrical gear A 1-65535 100

10-18 | Electrical gear B 1-65535 100

PG2 pulse input speed
10-21 0.000-65.535 sec. 0.100
command low pass filter time

bit12: FOC Sensorless mode, cross zero means
speed goes from negative to positive or reverse

10-24 | FOC function control 0

direction (0: determined by stator frequency; 1:

determined by speed command)

FOC bandwidth for speed

10-25 20.0-100.0 Hz 40.0
observer

10-26 | FOC minimum stator frequency | 0.0-10.0% fN 20
FOC low-pass filter time

10-27 1-1000 ms 50
constant
FOC gain for excitation current

10-28 | 33-100% Tr 100
rise time
Upper limit of frequenc

10-29 PP a y 0.0-200.0 Hz 20.0
deviation

10-30 | Resolver pole pair 1-50 pole pairs 1

10-31 | I/F mode, current command 0-150% rated current of the motor 40

PM FOC sensorless speed
10-32 0.0-1500.0 Hz 5.0
estimator bandwidth
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X

X X X

Pr. Parameter Name Setting Range Default
PM sensorless speed estimator
10-34 0.00-655.35 1.00
low-pass filter gain
10-35 | AMR (Kp) gain 0.00-3.00 1.00
10-36 | AMR (Ki) gain 0.00-3.00 0.20
10-37 | PM sensorless control word 0000-FFFFh 0000h
Frequency to switch from I/F
0.0-1500.0 Hz 20.0
mode to PM sensorless mode
Frequency to switch from IMVF
10-39
mode to IMFOCPG mode when
0.0-1500.0 Hz 20.0
Pr.11-00 bit11 = 1 in IMFOCPG
mode
Frequency to switch from PM
0.0-1500.0 Hz 20.0
sensorless mode to I/F mode
Frequency to switch from
10-40
IMFOCPG mode to IMVF mode
0.0-1500.0 Hz 40.0
when Pr.11-00 bit11 =1 in
IMFOCPG mode
I/F mode, Id current low
10-41 0.0-6.0 sec. 0.2
pass-filter time
Initial angle detection pulse
10-42 0.0-3.0 1.0
value
Read
10-43 | PG card version 0.00-655.35
only
0-3
0: x1
PG1 pulse imputation scaling
10-47 1: x2 0
factor
2: x4
3: x8
10-49 | Zero voltage time during start-up | 0.000-60.000 sec. 0.000
Reverse angle limit (Electrical
10-50 0.00-30.00 degree 10.00
angle)
10-51 | Injection frequency 0-1200 Hz 500
10-52 | Injection magnitude 0.0-200.0 V 30.0
0: Disable
10.53 PM initial rotor position 1: Force attracting the rotor to zero degrees 0
detection method 2: High frequency injection
3: Pulse injection
Magnetic flux linkage estimate
10-54 10-1000% 100

low-speed gain
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Pr. Parameter Name Setting Range Default
Magnetic flux linkage estimate
10-55 10-1000% 100
high-speed gain
10-56 | Kp of phase-locked loop 10-1000% 100
10-57 | Ki of phase-locked loop 10-1000% 100
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11 Advanced Parameters

X X X X X X X X X X X X X X X

X

Pr. Parameter Name Setting Range Default
bit0: Auto-tuning for ASR
bit2: Zero-speed servo
11-00 | System control bit6: 0 Hz linear-cross 0000h
bit7: Saving or not saving the frequency
bit11: Switch between IMFOCPG and IMVF modes
11-01 | Per unit of system inertia 1-65535 (256 = 1PU) 256
11-02 | ASR1/ASR2 switch frequency 5.0-1500.0 Hz 7.0
11-03 | ASR1 low-speed bandwidth 1-40 Hz (IM) / 1-100 Hz (PM) 10
11-04 | ASR2 high-speed bandwidth 1-40 Hz (IM) / 1-100 Hz (PM) 10
11-05 | Zero-speed bandwidth 1-40 Hz (IM) / 1-100 Hz (PM) 10
11-06 | ASR 1 gain 0-40 Hz (IM) / 1-100 Hz (PM) 10
11-07 | ASR 1 integral time 0.000-10.000 sec. 0.100
11-08 | ASR 2 gain 0-40 Hz (IM) / 0—-100 Hz (PM) 10
11-09 | ASR 2 integral time 0.000-10.000 sec. 0.100
11-10 | ASR gain of zero speed 0—40 Hz (IM) / 0-100 Hz (PM) 10
11-11 | ASR1 integral time of zero speed | 0.000-10.000 sec. 0.100
11-12 | Gain for ASR speed feed forward | 0-150% 0
11-13 | PDFF gain value 0-200% 30
11-14 | ASR output Low-pass filter time 0.000-0.350 sec. 0.008
11-15 | Notch filter depth 0-100 dB 0
11-16 | Notch filter frequency 0.0-6000.0 Hz 0.0
Forward motor torque limit
11-17 0-500% 500
Quadrant |
Forward regenerative torque limit
11-18 0-500% 500
Quadrant Il
Reverse motor torque limit
11-19 0-500% 500
Quadrant llI
Reverse regenerative torque limit
11-20 0-500% 500
Quadrant IV
Flux weakening curve for motor 1
11-21 0-200% 90
gain value
Flux weakening curve for motor 2
11-22 0-200% 90
gain value
Flux weakening area speed
11-23 0-150% 65
response
11-42 | System control flag 0000-FFFFh 0000h
11-47 | Notch filter bandwidth 0-1000 Hz 0
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13 Application Parameters by Industry

Pr. Parameter Name Setting Range Default
0: Disable
1: User-defined parameter
13.00 Industry-specific parameter 2: Compressor (IM) 00
application 3: Fan
4: Pump

10: Air Handling Unit, AHU
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14 Extension Card Parameter

Pr. Parameter Name Setting Range Default
v | 12:00 Extension card Input terminal 0: Disable 0
selection (Al10) 1: Frequency command
v | 1201 Extension card Input terminal 2: Torque command (torque limit under speed mode) 0
selection (Al11) 4: PID target value
5: PID feedback signal
6: Thermistor (PTC / KTY-84) input value
7: Positive torque limit
8: Negative torque limit
9: Regenerative torque limit
10: Positive / negative torque limit
11: PT100 thermistor input value
13: PID compensation value
~ | 14-08 | Analog input filter time (Al10) 0.00-20.00 sec. 0.01
~ | 14-09 | Analog input filter time (Al11) 0.00-20.00 sec. 0.01
1410 Analog input 4-20 mA signal loss | o: Disable 0
selection (Al10) 1: Continue operation at the last frequency
1411 Analog input 4-20 mA signal loss | 2: Decelerate to 0 Hz 0
selection (Al11) 3: Stop immediately and display ACE
v | 1212 Extension card output terminal 0: Output frequency (Hz) 0
selection (AO10) 1: Frequency command (Hz)
v | 1213 Extension card output terminal 2: Motor speed (Hz) 0
selection (AO11) 3: Output current (rms)
4: Output voltage
5: DC bus voltage
6: Power factor
7: Power
9: AVI
10: ACI
11: AUI

12: 1q current command

13: Iq feedback value

14: Id current command

15: Id feedback value

19: PG2 frequency command

20: CANopen analog output

21:
22:
23:
25:

RS-485 analog output
Communication card analog output
Constant voltage output

CANopen and RS-485 analog output
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Pr. Parameter Name Setting Range Default
Analog output 1 gain output
14-14 9.0tp 9 P 0.0-500.0% 100.0
(AO10)
Analog output 1 gain output
14-15 9.0up 9 P 0.0-500.0% 100.0
(AO11)
Analog output 1 in 0-10 V REV
14-16 | 0: Absolute value of output voltage 0
direction (AO10)
1: Reverse output 0 V; Forward output 0-10 V
Anal 1in 0-10 V REV
14-17 nalog output 1 in 0-10 2: Reverse output 5-0 V; Forward output 5-10 V 0
direction (AO11)
0: 0-10 V (AVI10)
Extension card input selection
14-18 (AI10) 1: 0-20 mA (ACI10) 0
2:4-20 mA (ACI10)
0: 0-10 V (AVI11)
Extension card input selection
14-19 A1) 1: 0-20 mA (ACI11) 0
2:4-20 mA (ACI11)
14-20 | AO10 DC output setting level 0.00-100.00% 0.00
14-21 | AO11 DC output setting level 0.00-100.00% 0.00
14-22 | AO10 filter output time 0.00-20.00 sec. 0.01
14-23 | AO11 filter output time 0.00-20.00 sec. 0.01
14-36 | AO10 output selection 0:0-10V 0
1: 0-20 mA
14-37 | AO11 output selection 2:4-20 mA 0
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Chapter 12 Description of Parameter Settings

12-1 Description of Parameter Settings

12-2 Adjustment and Application
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12-1 Description of Parameter Settings

00 Drive Parameters
# You can set this parameter during operation.

WIE1 [V AC Motor Drive Identity Code
Default: Read only

Settings Read Only

mAC Motor Drive Rated Current Display
Default: Read only

Settings Read Only

LJ Pr.00-00 displays the AC motor drive identity code. Use the following specification table to
check if Pr.00-01 setting is the rated current of the AC motor drive. Pr.00-01 corresponds to the
identity code of the AC motor drive (Pr.00-00).

Frame DO D E F G H
Power (kW) 30 37 45 55 75 90 110 160 220 355
Power (HP) 40 50 60 75 100 125 150 215 300 475

Identity Code 25 27 29 31 33 35 37 41 45 51
Rated Current 60 73 91 110 150 180 220 310 460 683

m Parameter Reset

Settings  0: No Function

Default: 0

1: Write protection for parameters

5: Return kWh displays to 0

6: Reset PLC (including CANopen Master Index)
7: Reset CANopen Slave Index

10: Reset all parameters to defaults

B

1: All parameters are read only except Pr.00-02, Pr.00-07, and Pr.00-08. Set Pr.00-02 to 0 before
changing other parameter settings.

B

10: Reset all parameters are reset to defaults. If you have set a password (Pr.00-08), unlock the
password (Pr.00-07) to clear the password you have set before you reset all parameters.

B

5: You can return the kWh displayed to 0 even during drive operation. For example, you can set
Pr.05-26—Pr.05-30 to 0.
6: Clear the internal PLC program (includes the related settings of PLC internal CANopen

B

master)

B

7: Reset the related settings of CANopen slave.

B

For settings of 6, 7, 10, you must reboot the motor drive after you finish the setting.
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4 mStart-up Display Selection

Settings 0: F (frequency command)

Default: 0

1: H (output frequency)
2: U (user-defined, see Pr.00-04)
3: A (output current)

Determines the start-up display page after power is applied to the drive. The user-defined
contents display according to the Pr.00-04 settings.

” Content of Multi-function Display (User-defined)
Default: 3
Settings 0: Display output current (A) (Unit: Amp)
: Display counter value (c) (Unit: CNT)
: Display the motor’s actual output frequency (H.) (Unit: Hz)
: Display the drive’s DC bus voltage (v) (Unit: Vpc)
: Display the drive’s output voltage (E) (Unit: Vac)
: Display the drive’s output power angle (n) (Unit: deg)
: Display the drive’s output power (P) (Unit: kW)
: Display the motor speed rpm (Unit: rpm)

0 N O 0o B~ W N =

: Display the drive’s estimated output torque, motor’s rated torque is 100%
(t) (Unit: %)

9: Display PG feedback (G) (Unit: PLS) (refer to Pr.10-00 and Pr.10-01)

10: Display PID feedback (b) (Unit: %)

11: Display AVI analog input terminal signal (1.) (Unit: %)

12: Display ACI analog input terminal signal (2.) (Unit: %)

13: Display AUI analog input terminal signal (3.) (Unit: %)

14: Display the drive’s IGBT temperature (i.) (Unit: °C)

15: Display the drive’s capacitance temperature (c.) (Unit: °C)

16: The digital input status (ON/OFF) (i)

17: The digital output status ON/OFF (o)

18: Display multi-step speed (S)

19: The corresponding CPU digital input pin status (d)

20: The corresponding CPU digital output pin status (0.)

21: Actual motor position (PG1 of PG card) (P.) The maximum value is
32bits display

22: Pulse input frequency (PG2 of PG card) (S.)

23: Pulse input position (PG2 of PG card) (q.) The maximum value is
32bits display

25: Overload counting (0.00-100.00%) (0.) (Unit: %)

26: Ground Fault GFF (G.) (Unit: %)

27: DC bus voltage ripple (r.) (Unit: Vpc)

28: Display PLC register D1043 data (C)
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29:
30:
: Display Pr.00-05 user Gain (K)

31

32:

34:
35:

36:
38:
39:

41:
42:
43:
44:
45:
49:
51:
52:
53:
54
68:
69:
70:

Display PM pole section (EMC-PGO01U application) (4.)
Display the output of user defined (U)

Number of actual motor revolution during operation (PG card plug in
and Z phase signal input) (Z.)

Operation speed of fan (F.) (Unit: %)

Control Mode display:

0 = Speed control mode (SPD)

Present operating carrier frequency of the drive (Hz) (J.)
Display the drive status (6.) (Refer to Note 7)

Display the drive’s estimated output torque, positive and negative
(t = 0.0: positive torque; -0.0: negative torque) (C.) (unit: Nm-t)
kWh display (J) (Unit: kWh)

PID target value (h.) (Unit: %)

PID compensation (0.) (Unit: %)

PID output frequency (b.) (Unit: Hz)

Hardware ID

Motor temperature (PTC, PT100, KTY84-130)

PMSVC torque offset

Al10%

Al11%

PMFOC Ke estimated value

STO version (d)

STO checksum-high word (d)

STO checksum-low word (d)

Explanation 1

L  When Pr.10-01 is set to 1000 and Pr.10-02 is set to 1 and 2, the displayed range for PG
feedback is between 0-4000.

B

When Pr.10-01 is set to 1000 and Pr.10-02 is set to 3, 4 and 5, the displayed range for PG

feedback is between 0—1000.

B

Home position: If it has Z phase, the Z phase is regarded as home position. Otherwise, home

position will be the encoder start up position.

Explanation 2

[0 It can also display negative values when setting analog input bias (Pr.03-03—03-10).
Example: Assume that AVI input voltage is 0 V, Pr.03-03 is 10.0%, and Pr.03-07 is 4 (Bias

serves as the center).
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Explanation 3
Example: If REV, MI1 and MI6 are ON, the following table shows the status of the terminals.
Normally opened contact (N.O.) (0: OFF, 1: ON)

Terminal | MI15 | MI14 | MI13 | MI12 | MI11 | MI10 [ MI8 [ MI7 [ MI6 [ MI5 | MI4 | MI3 | MI2 | MI1 | REV | FWD

Status | 0O [ O | O | O | O] O |Of|Of|1|O|O|JO|O|1]| 1] O
NOTE: MI10-MI15 are the terminals for expansion cards (Pr.02-26—-02-31).
[LJ  The value is 0000 0000 1000 0110 in binary and 0086H in HEX. When Pr.00-04 is set to 16 or
19, the u page on the keypad displays 0086H.
LIl The setting value 16 is ON / OFF status of digital input according to Pr.02-12 setting, and the

setting value 19 is corresponding CPU pin ON / OFF status of the digital input.

Ll The FWD / REV action and M1 (which is set to three-wire) are not affected by Pr.02-12.
LI You can set 16 to monitor the digital input status, and then set 19 to check if the circuit is

normal.

Explanation 4

Ld Assume that RY: Pr.02-13 is set to 9 (Drive is ready). After the drive powers on, if there is no
other abnormal status, the contact is ON. The display status is shown below.
Normally opened contact (N.O.):

Terminal |MO20|MO19|MO18|MO17 [MO16 |MO15|MO14 |MO13|MO12|MO11 |MO10| MO2 | MO1 | Reserved | RY2 | RY1

Status | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
[ If Pr.00-04 is set to 17 or 20, it displays in hexadecimal “0001h” with LED u page is ON in the
keypad.
Ld The setting value 17 is the ON / OFF status of digital output according to Pr.02-18 setting, and
the setting value 20 is the corresponding CPU pin ON / OFF status of the digital output.
Ld  You can set 17 to monitor the digital output status, and then set 20 to check if the circuit is

normal.

Explanation 5
) Setting value 8: 100% means the motor rated torque.
Motor rated torque = (motor rated power x 60 + 217) + motor rated rotating speed

Explanation 6
L Setting value 25: when displayed value reaches 100.00%, the drive shows “oL” as an overload
warning.

Explanation 7

) Setting value: 38
bit0: The drive is running forward.
bit1: The drive is running backward.
bit2: The drive is ready.
bit3: Errors occurred on the drive.
bit4: The drive is running.
bit5: Warnings occurred on the drive.

12.1-00-5



Chapter 12 Description of Parameter Settings | C2000-HS

» mCoefﬁcient Gain in Actual Output Frequency
Default: 1.00
Settings  0.00-160.00

[ Sets the user-defined unit coefficient gain. Set Pr.00-04 = 31 to display the calculation result on

the screen (calculation = output frequency x Pr.00-05).

W[ BV Firmware Version
Default: Read only
Settings Read only

~ B EVral Parameter Protection Password Input

Default: 0
Settings 0-65535
Display = 0—4 (the number of password attempts allowed)

This parameter allows you to enter your password (which is set in Pr.00-08) to unlock the
parameter protection and to make changes to the parameter.

To avoid problems in the future, be sure to write down the password after you set this
parameter.

Pr.00-07 and Pr.00-08 are used to prevent personnel from setting other parameters by accident.
If you forget the password, clear the password setting by input 9999 and press the ENTER key,
then enter 9999 again and press ENTER within 10 seconds. After decoding, all the settings

return to default.
When setting is under password protection, all the parameters read 0, except Pr.00-08.

N Parameter Protection Password Setting
Default: 0
Settings 0-65535
0: No password protection or password is entered correctly (Pr.00-07)
1: Password has been set

This parameter is for setting the password protection. Password can be set directly the first
time. After you set the password, the value of Pr.00-08 is 1, which means password protection
is activated. At this time, if you want to change any of the parameter settings, you must enter
the correct password in Pr.00-07 to deactivate the password temporarily, and this would make
Pr. 00-08 become 0. After you finish setting the parameters, reboot the motor drive and the
password is activated again.

[ Entering the correct password in Pr.00-07 only temporarily deactivates the password. To
permanently deactivate password protection, set Pr.00-08 to 0 manually. Otherwise, password
protection is always reactivated after you reboot the motor drive.

[ The keypad copy function works normally only when the password protection is deactivated
(temporarily or permanently), and password set in Pr.00-08 cannot be copied to the keypad.
So when copying parameters from the keypad to the motor drive, set the password manually
again in the motor drive to activate password protection.
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Password Setting

ii

Display 1 after
entering correct
password to Pr.00-08.
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__________________________________________________________________

Password Forgotten

Pr.00-07

Password Incorrect

Enter 9999 and press ENTER,
and then enter 9999 again and

press ENTER within 10 seconds.

Then all parameters reset to

defaults.

Incorrect password 1: displays “01"
Incorrect password 2: displays “02"
Incorrect password 3: displays “03"
Incorrect password 4: displays “Pcode”

[}
L
L
o
N
i ! | Four tries to enter the password:
N
L
b (blinking)

| Keypad is locked after four wrong

\ attempted passwords. To re-activate the
X keypad, reboot the drive and enter the
I

correct password.

Decode Flow Chart

Pr.00-08 Pr.00-07
Set password Set password

Reboot the drive

Pr.00-08=0 (password unlock)

Reboot the drive
(the password is still valid)

Default: 0
Settings 0: Speed control mode
Determines the control mode of the AC motor drive.
MSpeed Control Mode
Default: 0

Settings  0: IMVF (IM V/F control)

D O AW N

: IM/PM SVC (IM / PM space vector control)

: IMFOCPG (IM FOC vector control+ Encoder)

: PMFOCPG (PM FOC vector control + Encoder)

: IMFOC Sensorless (IM field oriented sensorless vector control)
: PM Sensorless (PM field oriented sensorless vector control)

7: IPM Sensorless (Interior PM field oriented sensorless vector control)

Determines the control method of the AC motor drive:

0: IM V/F control: you can set the proportion of V/F as required and control multiple motors

simultaneously.

2: IM / PM space vector control: Gets the optimal control by auto-tuning the motor parameters.

3: IM FOC vector control+ Encoder: not only can increase torque, but also can increase the

accuracy of the speed control (1:1000).

4: PM FOC vector control + Encoder: not only can increase torque, but also can increase the

accuracy of the speed mode (1:1000).

5: FOC sensorless: IM field oriented sensorless vector control

6: PM sensorless: PM field oriented sensorless vector control
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7: IPM sensorless: Interior PM field oriented sensorless vector control
There are more detailed explanation of motor adjustment procedure in Section 12-2.
When Pr.00-10 = 0, and you set Pr.00-11 to 0, the V/F control diagram is as follows:

DC Bus DC Bus
Voltage $» Voltage
Detection Protection
Us Up Uc
Femd A 4 T T T
Pr.00-20 + + >
— |£ —( = ViF Table —>{(_ AVR > IF?vsr\Tn
A >
Acc/Dec Time + Pr01-01~0108  + Pr.07-23
Pr.01-12~01-27 Us Uy Uc la|lo |l
Torque Current <«
LPR A Compensation < Detection 3
<
Pr.07-24 Pr.07-26
Slip
i a
Lt < Compensation [+
Pr.07-25 Pr.07-27

@

Pr.01-01~01-02
Pr.05-01~05-04

When Pr.00-10 = 0, and you set Pr.00-11 to 2, the space vector control diagram is as follows:
IM Sensorless Vector Control (IMSVC):

DC Bus DC Bus
Voltage Voltage
Detection Protection
Ua Up U
Femd . T T T _
Pr.00-20 + >
IGBT
VIF Table /
— |( — p— AVR E S L
A >
Acc/Dec Time + Pr.01-01~01-08 + Pr.07-23 Pr.01-01~01.02
r.01-01~01-
Pr.01-12~01-27 Li lt Ue |1, }1o| Pr.05-01~05-04
Torque Current !-
LPF < Compensation Detection [ &
Y
Pr.07-24
LPF e AL
Compensation <
Pr.07-25 Pr.07-27
PM Sensorless Vector Control (PMSVC):
DC Bus DC Bus
Voltage $» Voltage
Detection Protection
U, Up U
Femd . . \ 4
Pr.00-20 e >
—_ |£ J}—» VSR =P > AR > o . Pu
A >
Acc/Dec Time + Pr.07-38 + Pr.07-23 Pr 01.01~01.02
r.01-01~01-
Pr.01-12~01-27 U, U, U, la|Ib|lc| Pr.05-33~05-43
LPF P Torque » Current !-
N Compensation | Detection | 4
Y
Pr.07-24 Pr.07-26
Pr.10-31
Frequency
g
BeF ) Compensation <
Pr.10-34 Pr.10-32
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When Pr.00-10 = 0, and you set Pr.00-11 to 3, the IM FOCPG control diagram is as follows:

Feed Forward Pr11-21 DEiBus DC.Bus
r.11- Acti . Voltage P Voltage
Pr1.22 Ma;',:‘;fic ly s ACR Detection "\ Protection
T.10- -axis
Pr.11-12 Prioaq | Regulator " u .
Femd * W v
Pr.00-20 + — g-axis LI
— |/ ASR . —+ LPF Fy Current P! o axis ACR == AVR o ‘
Torque Limit Caloulator r
- - Pr.11-00 bit0=0 Pr.11-14 Pr.07-23 0101+
Acc/Dec Time etPrifos-iiqq  Pr11-17-1120 E:-g;_glkg;_gg
Pr01-12~01-27 Pr.11-00 bito=1 y v '
set Pr.11-03~11-05 Iy
Slip Calculator | abc | Iy
dq | [
[ e
> / |— Pr.10-00~10-02
[
w [ speed |
Feedback |
When Pr.00-10 = 0, and you set Pr.00-11 to 4, the PM FOCPG control diagram is as follows:
Feed Forward
Control DC Bus DC Bus
Voltage J»| Voltage
Pr.10-35 Detection Protection
Pr.10-36 d-axis ACR e
— Us Uy Ue
Femd W y T 1
Pr.00-20 / g-axis a | dq — f— \GBT
ASR =3 LPF =3 Current P g-axis ACR > AR = PM
y Calculator — abc | f—>
- - Torque Limit
. Pr.11-00 bit0=0 Pr.11-14 Pr07-23 Pr.01-01~01-02
e e set Pr.11-06~11-11 Pr.11-17~11-20 Pr.05-33~05-43
’ Pr.11-00 bit0=1
set Pr.11-03~11-05 I, A
abc [% I,
dq 2 ! Encoder
CR
q Pr.10-00~10-02
i/
Wr Speed P
Feedback
When Pr.00-10 = 0, and you set Pr.00-11 to 5, FOC Sensorless (IM) control diagram is as
follows:
Pr.10-35
Pr.10-36 DC Bus DC Bus
N . Voltage P Voltage
jyctive] ls Detection Protection
Regulator _q d-axis ACR Us Up U
Pr.11-17~11-20 i 15 f T T
Femd - lq
Pr.00-20 + / q-axis — — —
N I( —><>—> ASR  —> 7| —>» LPF —J Current | aaxis ACR > “ > AR 'PG\A?,; M
abc
A Torque Limit ekt > —>
Acc/Dec Time = Pr.11-00 bit0=0 Pr.11-14 Pr.07-23 Pr.01-01~01-02
Pr.01-12~01-27 set Pr.11-06~11-11 vy Pr.05-01~05-09
Pr.11-00 bit0=1 si X
set Pr.11-03~11-05 ip <
Calculator ‘ abe | g £l
dq N
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When Pr.00-10 = 0, and you set Pr.00-11 to 6, PM FOC Sensorless control diagram is as

follows:
‘ VF Control ——3  LPF
Pr.10-39
Pr10-31 Pr10-a1
iy
™ Acave DC bus DC bus
Putods| R Voltage > Voltage
Pr.10-36 | d-axis ACR = Detection Protection
” Ua Uy U,
Pr11417-11-20 . v T T T
Femd " B — —
Pr00-20 + q-axis > —> dq / \
JL ( »‘E—F 7| LPF Current q-axis ACR > =< et | PM )
» _> # AN
A Tomue Limit Caloulator —> 2 \,//
Acc/Dec Time - Pr.11-00 bit0=0 Prit1-14 Pro723 Pr01-01~01-02
Pr01-12~01-27 set Pr.11-06~11-11 Pr0533-0543
Pr.11-00 bito=1
set Pr.11-03~11-05 P L
abc (€ b
<
<
dq < I
S S
g, Pries41057
10T P w, Speed |
. l Observer |
<

. 1Ll

When Pr.00-10 = 0, and you set Pr.00-11 to 7, IPM FOC sensorless control diagram is as

follows:
Pr.10-39
Pr.10-51 High Frequency
Pr.10-52 Injection w
Lo}
Active s + DC Bus DC Bus
Pr.10-35 5 >
Magnetic > N Voltage » Voltage
Pr.10-36 -axi 9 9
Regulator | CEBRER ﬂ ) Detection | Protection
>
U, Up U
| L
Femd - lg —
Pr.00-20 + _ g-axis > ) dq > IGBT /
— j— ASR > =3 LPF =P Current g-axis ACR > —» AR =P P (T PM
A Torque Limit Calculaton —> abc —p| —>
AcclDec Time ~ ~ Pr.11-00 bit0=0 Pri1dA7~1120  Prii-14 Pro7-23 Pr.01-01~01-02
Pr.01-12~01-27 set Pr.11-06~11-11 Pr05.33-05.43
Pr.11-00 bit0=1
set Pr.11-03~11-05 P la
abc |[€ To
<
dq - [
<
6 Pr.10-32
- Wr Speed <
LPF <« Observer (€
<

Pr.10-34 T T T
Us Up Ue

mmad Selection

Settings 0: Normal load

Default: Read only

Normal duty: over-load ability is 160% rated output current in 3 seconds (120% rated output
current in 1 minute). Refer to Pr.00-17 for the setting of carrier frequency. Refer to Pr.00-01 or
Chapter 9 Specifications for the rated current.

In Normal Duty, the default setting of Pr.06-03 and Pr.06-04 is 120%, and the maximum setting
range is 160%. However, if DC voltage is higher than 700 Vpc, then the maximum setting range
is 145%.

W[\ Ey WAl Carrier Frequency

Settings 2-15kHz

This parameter determinates the PWM carrier frequency (kHz) for the AC motor drive.
12.1-00-10
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Control Mode| Default PMFOC,
VF, SVC | IMFOCPG | PMFOCPG IMFOC

Models (kHz) IPMFOC
VFD300~750C43A-HS 10 2-15 2-10 4-10 4-10 4-12
VFD900~1100C43A-HS 8 2-15 2-10 4-10 4-10 4-12
VFD1600C43A-HS 8 2-12 2-10 4-10 4-10 4-12
VFD2200C43A-HS 6 2-10 2-10 4-10 4-10 4-10
VFD3550C43A-HS 6 2-9 2-9 4-9 4-9 4-9

) ] Electromagnetic
Carrier Acoustic Noise or Leakage Heat Current
Frequency Noise Current Dissipation Wave
2kHz Significant Minimal Mmlmal AAAAS
8kHz T
15kHz v A@%ﬁvv
Minimal Significant Significant

From the table, you see that the PWM carrier frequency has significant influences on the
electromagnetic noise, the AC motor drive heat dissipation, and the motor acoustic noise.
Therefore, if the surrounding noise is greater than the motor noise, lower the carrier frequency to
reduce the temperature rise. Although it is quiet operation in the higher carrier frequency, the
entire wiring and interference resistance should be considerate.

When the carrier frequency is higher than the default, decrease the carrier frequency to protect
the drive. Refer to Pr.06-55 for related setting and details.

The setting upper limit of carrier frequency rises with the frequency command, it is frequency
command x 10 lowest sampling point. For example, when the frequency command is set as 600
Hz, the minimum carrier frequency (Pr.00-17) can only be set to 6 kHz (600 Hz x 10); when the
frequency command is less than 200 Hz, the minimum carrier frequency (Pr.00-17) can only be
set to 2 kHz.

MPLC Command Mask
Default: Read Only

Settings  bit0: Control command is forced by PLC control
bit1: Frequency command is forced by PLC control
bit2: Position command is forced by PLC control
bit3: Torque command is forced by PLC control

Determines if frequency command, control command or torque command is locked by PLC

Master Frequency Command Source (AUTO) / Source Selection of the
PID Target

Default: 0
Settings 0: Digital keypad
1: RS-485 communication input
2: External analog input (Refer to Pr.03-00-03-02)
3: External UP / DOWN terminal (multi-function input terminals)
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4: Pulse input without direction command (refer to Pr.10-16 without
considering direction), use with PG card

5: Pulse input with direction command (refer to Pr.10-16), use with PG card

6: CANopen communication card

8: Communication card (does not include CANopen card)

Determines the master frequency source in AUTO mode.

Pr.00-20 and Pr.00-21 are for the settings of frequency source and operation source in AUTO

mode. Pr.00-30 and Pr.00-31 are for the settings of frequency source and operation source in
HAND mode. You can switch the AUTO / HAND mode with the keypad KPC-CCO01 (optional) or
the multi- function input terminal (Ml) to set the master frequency source.

The default for the frequency source or operation source is for AUTO mode. It returns to AUTO

mode whenever cycle the power. If you use a multi-function input terminal to switch between

AUTO and HAND mode, the highest priority is the multi-function input terminal. When the

external terminal is
JOG.

OFF, the drive does not accept any operation signal and cannot execute

The pulse of Pr.00-20 = 4 (Pulse input without direction command) is input by PG or MI8.

m0peration Command Source (AUTO)

Settings

Default: 0
0: Digital keypad
1: External terminals
2: RS-485 communication input
3: CANopen communication card
5: Communication card (does not include CANopen card)

Determines the operation command source in AUTO mode.
When you control the operation command by the keypad KPC-CC01, keys RUN, STOP and

JOG (F1) are valid.

» MStop Method

Settings

Default: 0
0: Ramp to stop
1: Coast to stop

Determines how the motor is stopped when the drive receives the Stop command.

Frequency

Output Output Frequency
Frequency Frequency
Motor Motor
Rotation Rotation
Speed Speed
) Free running
‘ ;Sto s according tol fime | ! — | Time
Operation ————— q P ording to Operation| |
eceleration time | [
Command RUN STOP ! Command RUN STOP 1

Ramp to Stop and Coast to Stop
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[l Ramp to stop: the AC motor drive decelerates to 0 or the minimum output frequency (Pr.01-07)
according to the set deceleration time, and then to stop.
[[] Coast to stop: the AC motor drive stops output immediately, and the motor coasts to stop
according to the load inertia.
® Use “ramp to stop” for the safety of personnel, or to prevent material from being wasted in
applications where the motor must stop immediately after the drive stops. You must set the
deceleration time accordingly.
® Ifidling is allowed, or the load inertia is large, use “coast to stop”. For example, blowers,
punching machines and pumps.

” MMotor Direction Control

Settings 0: Enable forward / reverse

Default: 0

1: Disable reverse
2: Disable forward

Enables the motor to run in the forward and reverse direction. You can use it to prevent a motor
from running in a direction that would cause injury or damage to the equipment, especially when
only one running direction is allowed for the motor load.

mmgital Operator (Keypad) Frequency Command Memory
Default: Read Only

Settings Read only

[ If the keypad is the frequency command source, when Lv or Fault occurs, the parameter stores
the current frequency command.

N MUser-Deﬂned Characteristics
Default: 0
Settings bit0-3: user-defined decimal place

0000b: no decimal place
0001b: one decimal place
0010b: two decimal place
0011b: three decimal place

bit 4—15: user-defined unit
000xh: Hz
001xh: rpm
002xh: %
003xh: kg
004xh: m/s
005xh: kW
006xh: HP
007xh: ppm
008xh: 1/m
009xh: kg/s
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00Axh: kg/m
00Bxh: kg/h
00Cxh: Ib/s
00Dxh: Ib/m
00Exh: Ib/h
00Fxh: ft/s
010xh: ft/m
011xh: m
012xh: ft
013xh: degC
014xh: degF
015xh: mbar
016xh: bar
017xh: Pa
018xh: kPa
019xh: mWG
01Axh: inWG
01Bxh: iWG
01Cxh: psi
01Dxh: atm
01Exh: L/s
01Fxh: L/m
020xh: L/h
021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM

xxxxh: Hz

L) bit0-3: The displayed units for the control frequency F page and user-defined (Pr.00-04 = d10,
PID feedback) and the displayed number of decimal places for Pr.00-26 (supports up to three
decimal places).

L) bit4—15: The displayed units for the control frequency F page, user-defined (Pr.00-04 = d10,
PID feedback) and Pr.00-26.

user defined decimal place

0: no decimal place

1: one decimal place
2: two decimal place
3: three decimal place

——»user defined unit
0: Hz
1:rpm
2: %
3: kg
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MMaximum User-Defined Value

Settings 0: Disable
0-65535 (when Pr.00-25 set to no decimal place)
0.0-6553.5 (when Pr.00-25 set to 1 decimal place)
0.00-655.35 (when Pr.00-25 set to 2 decimal places)
0.000-65.535 (when Pr.00-25 set to 3 decimal places)
[ When Pr.00-26 is NOT set to 0, the user-defined value is enabled. The setting value of Pr.00-
26 corresponds to Pr.01-00 (drive’s maximum operating frequency).

Default: 0

Example: When the user-defined value is set as 100.0% corresponded to the maximum output
frequency 600.0 Hz, Pr.00-25 is set to 0021h, and Pr.00-26 is set to 100.0%.
NOTE: Set Pr.00-25 before using Pr.00-26. After you finish setting, when Pr.00-26 is not 0, the
displayed unit on the keypad shows correctly according to Pr.00-25 settings.

[\ Byy @ | ser-Defined Value

Default: Read only
Settings Read only

Pr.00-27 displays the user-defined value when Pr.00-26 is not set to 0.

The user-defined function is valid only when Pr.00-20 (frequency source) is set to digital keypad
or RS-485 communication.

ILIEEPLOCAL / REMOTE Selection
Default: 0
Settings 0: Standard HOA function
1: When switching between local and remote, the drive stops
2: When switching between local and remote, the drive runs with REMOTE
settings for frequency and operation status
3: When switching between local and remote, the drive runs with LOCAL
settings for frequency and operation status
4: When switching between local and remote, the drive runs with LOCAL
setting when switched to Local and runs with REMOTE settings when
switched to Remote for frequency and operation status.
The default for Pr.00-29 is 0, that is, the standard (Hand-Off-Auto) function. Set the AUTO
frequency and operation source with Pr.00-20 and Pr.00-21. Set the HAND frequency and
operation source with Pr.00-30 and Pr.00-31. Select or switch AUTO / HAND mode by using the
digital keypad (KPC-CCO01) or setting the multi-function input terminal Mix = 41, 42.
When you set the external terminal (Ml) to 41 and 42 (AUTO / HAND mode), Pr.00-29 = 1,2,3,4
are disabled. The external terminal has the highest command priority, and Pr.00-29 functions in
standard HOA mode.
If Pr.00-29 is not set to 0, the Local / Remote function is enabled, and the top right corner of
digital keypad KPC-CCO01 displays LOC or REM (the display is available when KPC-CCO01 is
installed with firmware version higher than version 1.021). Set the LOCAL frequency and

operation source with Pr.00-20 and Pr.00-21. Set the REMOTE frequency and operation source
12.1-00-15
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with Pr.00-30 and Pr.00-31. Select or switch LOC / REM mode with the digital keypad KPC-
CCO01 or set the multi-function input terminal MIx = 56. The AUTO key of the digital keypad is for
the REMOTE function, and HAND key is for the LOCAL function.

When you set the external terminal (Ml) to 56 for LOC / REM mode selection, if you set Pr.00-29
to 0, then the external terminal function is disabled.

When you set the external terminal (Ml) to 56 for LOC / REM mode selection, if Pr.00-29 is not
set to 0, then AUTO / HAND key is disabled, and the external terminal has the highest command

priority.
The comparison between the setting of each mode and the PLC address:
PLC address / HOA mode LOC / REM mode HOA mode
mode HAND-ON AUTO-ON LOC-ON REM-ON OFF
M1090= 0 0 0 0 1
M1091= 1 0 0 0 0
M1092= 0 1 0 0 0
M1100= 0 0 1 0 0
M1101= 0 0 0 1 0

W[ B 1V I Master Frequency Command (HAND) Source

Settings

0:

5:
6:
8:

Default: 0
Digital keypad

1: RS-485 communication input

2: External analog input (Refer to Pr.03-00—Pr.03-02)
3:

4: Pulse input without direction command

External UP / DOWN terminal (multi-function input terminals)

(refer to Pr.10-16 without considering direction)

Pulse input with direction command (refer to Pr.10-16)
CANopen communication card

Communication card (does not include CANopen card)

Determines the master frequency source in HAND mode.

W1 By Il Operation Command (HAND) Source

Settings

0:
1:
2:
3:
5:

Default: 0
Digital keypad
External terminals
RS-485 communication input
CANopen communication card
Communication card (does not include CANopen card)

Set the source of the master frequency in HAND mode.

Pr.00-20 and Pr.00-21 are for the settings of frequency source and operation source in AUTO

mode. Pr.00-30 and Pr.00-31 are for the settings of frequency source and operation source in
HAND mode. You can switch the AUTO / HAND mode with the keypad KPC-CCO01 (optional) or
the multi-function input terminal (MI) to set the master frequency source.

The default for the frequency source or operation source is for AUTO mode. It returns to AUTO

mode whenever cycle the power. If you use a multi-function input terminal to switch between
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AUTO and HAND mode, the highest priority is the multi-function input terminal. When the
external terminal is OFF, the drive does not accept any operation signal and cannot execute
JOG.

» I Digital Keypad STOP Function
Default: 0
Settings 0: STOP key disabled
1: STOP key enabled
Valid when the operation command source is not the digital keypad (Pr.00-21 # 0). When Pr.00-
21 =0, the STOP key on the digital keypad is not affected by the parameter.

» ELECK I RPWM Mode Selection
Default: 0
Settings 0: Disabled
1: RPWM mode 1
2: RPWM mode 2
3: RPWM mode 3
L] Different control modes for Pr.00-33:

. Permanent Magnet
Motor Induction Motor (IM) Synchronous Motor (PM)
IMFOC PM PMFOC PM
Control Mode VF SvVC PG FOC SVC PG FOC
0: RPWM mode 1 N v v v v v v
1: RPWM mode 2 v v v v v v v
2: RPWM mode 3 N v v v v v v

[ When the RPWM function is enabled, the drive randomly distributes the carrier frequency based
on actual Pr.00-17 carrier frequency settings.

B

The RPWM function can be applied to all control modes.

B

Once the RPWM function is enabled, particularly high frequency audio noise is reduced, and the

audio frequency produced by the running motor also changes (usually from a higher to lower).

[ Three RPWM modes are provided for different applications. Each mode corresponds to different
frequency distribution, electromagnetic noise distribution, and audio frequency.

[ The settings for Pr.00-17 (Carrier Frequency) vary with enabling or disabling RPWM. When the

RPWM function is enabled, the default setting value for Pr.00-17 is according to the table below.

Pr.00-17 (Carrier Frequency)

Model Power Range (kW) Default Setting Value

0.75-11 7 kHz
440V 15-55 6 kHz
75-560 5 kHz

~» IO EY. S RPWM Range

Settings 0.0-4.0 kHz
When the RPWM function is enabled, the minimum carrier frequency setting for Pr.00-17 is 3

Default: 0.0

kHz, and the maximum is 9 kHz.
Pr.00-34 is valid only when the RPWM function is enabled (Pr.00-33 # 0).

12.1-00-17
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When the RPWM function is enabled and Pr.00-17 is set to 4 or 8 kHz, the setting range for
Pr.00-34 is 0.0-2.0 kHz (£1 kHz).

Example:

When Pr.00-17 = 4 kHz, Pr.00-33 is enabled (= 1, 2, or 3), Pr.00-34 = 2.0 kHz, then the carrier
frequency outputs on the basis of 4 kHz, and the random frequency distribution tolerance is +1

kHz, that is, the carrier frequency randomly fluctuates from 3 kHz to 5 kHz.
When Pr.00-17 = 4 or 8 kHz, the maximum setting for Pr.00-34 is 2.0 kHz (1 kHz). The carrier
frequency fluctuation range is according to the diagram below.

3 kHz 5 kHz 7 kHz 9 kHz
4 kHz ' 8 kHz '
: —— —
: 1kHz | +1kHz ! 1 kHz | +1 kHz !
] ! ] :

Min. carrier

frequency setting

Max. carrier

frequency setting
When Pr.00-17 = 5, 6, or 7 kHz, the maximum setting for Pr.00-34 is 4.0 kHz (+2 kHz). The
carrier frequency fluctuation range is according to the diagram below.

3 kHz 7 kHz 4 kHz 8 kHz 5 kHz 9 kHz
5 kHz : 6 kHz : : 7 kHz .
. > , > . >
v -2 kHz +2 kHz . v -2 kHz +2 kHz : v -2 kHz +2 kHz .
— : A ! - :

Max. carrier
frequency setting

Min. carrier
frequency setting

~ B Il Display Filter Time (Current)
Default: 0.100

0.001-65.535 sec.
Minimize the current fluctuation displayed by digital keypad.

~ IO Bl Display Filter Time (Keypad)

Settings

Default: 0.100
0.001-65.535 sec.
Minimize the display value fluctuation displayed by digital keypad.

mSoftware Version (date)

Settings

Settings

Default: Read only
Read only

Displays the current drive software version by date.
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01 Basic Parameters
# You can set this parameter during operation.
» mMaximum Operation Frequency
Default: 600.0
Settings 0.0-1500.0 Hz

Determines the AC motor drive’s maximum output frequency range. All the AC motor drive
frequency command sources (analog input 0— +10 V, 4—20 mA, 0—20 mA, £10 V) are scaled to
correspond to the output frequency range.

There is different setting lower limit for each control mode, refer to the following table for setting
range of each model:

Model Upper limit of max. operation frequency
VFD300—-1100C43A-HS 1500 Hz
VFD1600C43A-HS 1200 Hz
VFD2200C43A-HS 1000 Hz
VFD3550C43A-HS 900 Hz

mRated / Base Frequency of Motor 1

mRated / Base Frequency of Motor 2
Default: 600.0

Settings 0.0-1500.0 Hz
The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

Set this parameter according to the motor’s rated frequency from the motor nameplate. If the
motor’s rated frequency is 600 Hz, set this parameter to 600 Hz. If the motor’s rated frequency is
500 Hz, set this parameter to 500 Hz.

MRated / Base Output Voltage of Motor 1

MRated / Base Output Voltage of Motor 2
Default: 400.0

Settings 0.0-510.0V
Set this parameter according to the rated voltage on the motor nameplate. If the motor’s rated

voltage is 440 V, set this parameter to 440.0 V. If the motor’s rated voltage is 400 V, set this
parameter to 400.0 V.

There are many motor types in the market and the power system for each country is also different.
The economical and convenient solution is to install an AC motor drive. Then there is no problem
using the motor with different voltage and frequency inputs, and the motor drive can improve the
original motor characteristics and useful life.

L VX \Vid-point Frequency 1 of Motor 1
Default: 3.0

Settings 0.0-1500.0 Hz
The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.
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N mwd-point Voltage 1 of Motor 1

Settings 0.0-480.0V

Default: 22.0

(1 Ay Mid-point Frequency 1 of Motor 2
Default: 3.0

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

~ ket Il Mid-point Voltage 1 of Motor 2
Default: 22.0
Settings 0.0-480.0 V

mMid—point Frequency 2 of Motor 1
Default: 1.5

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

4 mMid-point Voltage 2 of Motor 1
Default: 10.0

Settings 0.0-480.0V

W Exis Il Mid-point Frequency 2 of Motor 2
Default: 1.5

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

N mwd-point Voltage 2 of Motor 2
Default: 10.0

Settings 0.0-480.0 V

B VA Minimum Output Frequency of Motor 1
Default: 0.5
Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

~ IR E I Minimum Output Voltage of Motor 1
Default: 2.0
Settings 0.0-480.0 V

mMinimum Output Frequency of Motor 2
Default: 0.5

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.
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Output Voltage of Motor 2
Default: 2.0
0.0-480.0 V

You usually set the
special attention to

V/F curve according to the motor’s allowable loading characteristics. Pay
the motor’s heat dissipation, dynamic balance, and bearing lubrication when

the loading characteristics exceed the loading limit of the motor.

There is no limit for the voltage setting, but a high voltage at a low frequency may cause motor

damage, overheating, and trigger the stall prevention or the over-current protection; therefore,

use low voltage at |
Pr.01-35 to Pr.01-4

ow frequency to prevent motor damage or drive error.

2 is the V/F curve for the motor 2. When setting the multi-function input

terminals [Pr.02-01—Pr.02-08 and Pr.02-26—Pr.02-31 (extension card)] to 14, the AC motor drive

acts with the secon

d V/F curve.

The diagram below shows the V/F curve for motor 1. You can use the same V/F curve for motor

2.

Voltage

1st Output
Voltage Setting

Pr.01-02|

2nd Output
Voltage Setting|.

Pr.01-04
3rd Output

Voltage Setting |-« -

Pr.01-06

4th Output

Voltage Setting| .

Pr.01-11 Pr.01-10
Output Frequency Lower Limit Output Frequency Upper Limit

. Frequencyoutput 1 T
: ranges limitation ‘

Regular V/F Curve
Special V/F Curve

4
.
)
1
I
'
1
|
i
!
!
1
|
i
!
!
)
1
I
!
!
)
|
i
!
!
)
|
i
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V/F Curve and The Related Parameters

mStart-Up Frequency

Settings

Default: 0.5
0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

When the starting fi

requency is higher than the minimum output frequency, the drives’ frequency

output starts when the starting frequency reaches the F frequency. Refer to the following diagram

for details.

Fcmd: frequency command
Fstart: start frequency (Pr.01-09)

fstart: actual start frequency of drive
Fmin: 4th output frequency setting (Pr.01-07 / Pr.01-41)
Flow: output frequency lower limit (Pr.01-11)
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Process to determine at which frequency to start up the motor drive when a RUN command is given

NO | According to
Pr.01-34

YES
Hz
3/ fstart=Fmin Femd|---------->
Fmin|----
Fstart|---

 Process to determine at
 which frequency to run after
. starting the motor drive

YES i
According

: to Pr. 01-34
: According |NO
: toPr.01-34

Hz Hz
60Hz 60Hz H=Flow
Femd |----------» H=Fcmd1 Flow —> Flow>Fcmd1
Fecmd1|--- Fcmd1>Flow and Femdi|--- >Fmin
Fstart|---- E Fmin|--- Fcmd1>Fmin Fmin |---
Fmin,--- : Femd2)--- Femd2- _
Time: Flow |--- L————Time
i L ¥ Time According to Pr. 01-34
i According to Pr. 01-34 Fmin>Fcmd2

Fcmd2>Flow and
Fcmd2<Fmin

When Fecmd > Fmin and Fcmd < Fstart:

If Flow < Fcmd, the drive runs directly by Femd.

If Flow = Fcmd, the drive runs with Fcmd, and then rises to Flow according to acceleration time.
The drive’s output frequency goes directly to O when decelerating to Fmin.

4 mOutput Frequency Upper Limit
Default:

Depending on the models
Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

” mOutput Frequency Lower Limit
Default: 0.0

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as Pr.01-00 maximum operation frequency.

If the output frequency setting is higher than the upper limit (Pr.01-10), the drive runs with the
upper limit frequency. If the output frequency setting is lower than lower limit (Pr.01-11) but higher
than the minimum output frequency (Pr.01-07), the drive runs with the lower limit frequency. Set
the upper limit frequency > the lower limit frequency (Pr.01-10 setting value must be > Pr.01-11

setting value).
12.1-01-4
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If the slip compensation function (Pr.07-27) is enabled for the drive, the drive’s output frequency
may exceed the Frequency command.
Related parameters: Pr.01-00 Maximum Operation Frequency

Voltage
Pr.01-11 Pr.01-10
Lower limit of output frequency Upper limit of output frequency
Pr.01-02 ;
Motorrated voltage |~~~ &

(Vbase)

Pr.01-04
Mid- point voltage 1

Pr.01-06
Mid- point voltage 2

Pr.01-08
Min.output voltage |
setting (Vmin)

‘ ‘ : » Frequency
Pr.01-07 Pr.01-05 Pr.01-03 Pr.01-01 Pr.01-00

Min. output  Mid-point ~ Mid-point ~ Motorrated Max. operation
Elr:ergiune)ncy frequency 2 frequency 1 E'r:ebqauseer;cy frequency

When the drive starts, it operates according to the V/F curve and accelerates from the minimum
output frequency (Pr.01-07) to the setting frequency. It is not limited by the lower output frequency
settings.

Use the frequency upper and lower limit settings to prevent operator misuse, overheating caused
by the motor’s operating at a too low frequency, or mechanical wear due to a too high operation
frequency.

If the frequency upper limit setting is 50 Hz and the frequency setting is 60 Hz, the maximum
operation frequency is 50 Hz.

If the frequency lower limit setting is 10 Hz and the minimum operation frequency setting
(Pr.01-07) is 1.5 Hz, then the drive operates at 10 Hz when the Frequency command is higher
than Pr.01-07 but lower than 10 Hz. If the Frequency command is lower than Pr.01-07, the drive

is in ready status without output.

MAcceleration Time 1

([ B K Deceleration Time 1
mAcceleration Time 2
mDeceleration Time 2
mAcceleration Time 3

[\ P WAl Deceleration Time 3

MJOG Acceleration Time
mJOG Deceleration Time

Settings Pr.01-45 = 0: 0.00-600.00 seconds
Pr.01-45 = 1: 0.00-6000.0 seconds
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L The acceleration time determines the time required for the AC motor drive to ramp from 0.0 Hz to
the maximum operation frequency (Pr.01-00). The deceleration time determines the time required
for the AC motor drive to decelerate from the maximum operation frequency (Pr.01-00) down to
0.00 Hz.

L) The acceleration and deceleration time are invalid when using Pr.01-44 Auto-acceleration and
Auto-deceleration Setting.

L Select the Acceleration / Deceleration time 1, 2, 3, and 4 with the multi-function input terminals
settings. The defaults are Acceleration Time 1 and Deceleration Time 1.

L3 With the enabled torque limits and stall prevention functions, the actual acceleration and
deceleration time are longer than the above action time.

L3 Note that setting the acceleration and deceleration time too short may trigger the drive’s
protection function (Pr.06-03 Over-current Stall Prevention during Acceleration or Pr.06-01
Over-voltage Stall Prevention), and the actual acceleration and deceleration time are longer than
this setting.

13 Note that setting the acceleration time too short may cause motor damage or trigger drive
protection due to over-current during the drive’s acceleration.

L) Note that setting the deceleration time too short may cause motor damage or trigger drive
protection due to over-current during the drive’s deceleration or over-voltage.

L] Use suitable brake resistors (refer to Chapter 07 Optional Accessories) to decelerate in a short
time and prevent over-voltage.

L) When you enable Pr.01-24—Pr.01-27 (S-curve acceleration and deceleration begin and arrival
time), the actual acceleration and deceleration time are longer than the setting.

Frequency
pr.01-00(

Max. Output A h |
Frequency . N :
Frequency |------ccoooo—_ AN

Setting i |
| ‘ —— Time
<— Accel. time—> i«— Decel. time—>
'Pr.01-12,01-14, ' 'Pr.01-13,01-15, '
01-16,01-18,01-20 01-17,01-19, 01-21

Acceleration / Deceleration Time

4 MJOG Frequency

Settings 0.0-1500.0 Hz

Default: 6.0

You can use both the external terminal JOG and F1 key on the keypad KPC-CCO01 to set the JOG
function. When the JOG command is ON, the AC motor drive accelerates from 0 Hz to the JOG
frequency (Pr.01-22). When the JOG command is OFF, the AC motor drive decelerates from the
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JOG frequency to stop. The JOG acceleration and deceleration time (Pr.01-20, Pr.01-21) are the
time to accelerate from 0.0 Hz to the JOG frequency (Pr.01-22).
You cannot execute the JOG command when the AC motor drive is running. When the JOG

command is executing, other operation commands are invalid.

~ EREVXIl Switch Frequency between First and Fourth Acceleration / Deceleration
Default: 0.0

Settings 0.0-1500.0 Hz

This function does not require the external terminal switching function; it switches the
acceleration and deceleration time automatically according to the Pr.01-23 setting. If you set the
external terminal, the external terminal has priority over Pr.01-23.

Use this parameter to set the switch frequency between acceleration and deceleration slope. The
First / Fourth Accel. / Decel. Slope is calculated by the Max. Operation Frequency (Pr.01-00) /
acceleration / deceleration time.

Example: When the Max. Operation Frequency (Pr.01-00) = 80 Hz, and Switch Frequency

between First and Fourth Accel. / Decel. (Pr.01-23) = 40 Hz:

a. If Acceleration Time 1 (Pr.01-02) = 10 sec., Acceleration Time 4 (Pr.01-18) = 6 sec., then the
acceleration time is 3 sec. for 0-40 Hz and 5 sec. for 40-80 Hz.

b. If Deceleration Time 1 (Pr.01-13) = 8 sec., Deceleration Time 4 (Pr.01-19) = 2 sec., then the
deceleration time is 4 sec. for 80—40 Hz and 1 sec. for 40-0 Hz.

Frequency
tAcceleration 1st Decelerati
Pr_ 01_23 ________ ]'ir_n_e_________________________:I'_ir_n_g __________
4th Acceleration 4th Deceleration
Time Time .
Time
1st/4th Acceleration/Deceleration Frequency Switching
” MS-curve for Acceleration Begin Time 1
” MS-curve for Acceleration Arrival Time 2
” ms-curve for Deceleration Begin Time 1
~ EVAEYY@l S-curve for Deceleration Arrival Time 2
Default: 0.20

Settings Pr.01-45 = 0: 0.00—-25.00 seconds
Pr.01-45 = 1: 0.0-250.0 seconds

Using an S-curve gives the smoothest transition between speed changes. The acceleration and
deceleration curve adjust the acceleration and deceleration S-curve. When enabled, the drive
produces a different acceleration and deceleration curve according to the acceleration and
deceleration time.

The S-curve function is invalid when you set the acceleration and deceleration time to 0.

When Pr.01-12, Pr.01-14, Pr.01-16, Pr.01-18 =2 Pr.01-24 and Pr.01-25, the actual acceleration
time = Pr.01-12, Pr.01-14, Pr.01-16, Pr.01-18 + (Pr.01-24 + Pr.01-25) + 2
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When Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 =2 Pr.01-26 and Pr.01-27, the actual deceleration
time = Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 + (Pr.01-26 + Pr.01-27) + 2

Frequency
Pr.01-25 Plr.01-26

T N

Pr.01-24 Pr.(ﬁZ? > Time
msmp Frequency 1
MSkip Frequency 1
Skip Frequency 2
Skip Frequency 2
Skip Frequency 3
Skip Frequency 3

Settings 0.0-1500.0 Hz
Sets the AC motor drive’s skip frequency. The drive’s frequency setting skips these frequency

Upper Limit)
Lower Limit)
Upper Limit)
Lower Limit)
Upper Limit)
Lower Limit)

A~ A~ A~ A~~~

Default: 0.0

ranges. However, the frequency output is continuous. There are no limits for these six parameters
and you can combine them. Pr.01-28 does not need to be greater than Pr.01-29; Pr.01-30 does
not need to be greater than Pr.01-31; Pr.01-32 does not need to be greater than Pr.01-33.
Pr.01-28-01-33 can be set as required. There is no size distinction among these six parameters.

B

These parameters set the skip frequency ranges for the AC motor drive. You can use this function

to avoid frequencies that cause mechanical resonance. The skip frequencies are useful when a

motor has resonance vibration at a specific frequency bandwidth. Skipping this frequency avoids

the vibration. There are three frequency skip zones available.

You can set the Frequency command (F) within the range of skip frequencies. Then the output
frequency (H) is limited to the lower limit of skip frequency ranges.

During acceleration and deceleration, the output frequency still passes through the skip

=3
faIIingfrequency/ /1

/ /'rising frequency
/

frequency ranges.
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MZero-speed Mode

Settings  0: Output waiting

Default: 0

1: Zero-speed operation
2: Minimum frequency (refer to Pr.01-07, Pr.01-41)
When the drive’s Frequency command is lower than Fmin (Pr.01-07 or Pr.01-41), the drive

operates according to this parameter.

0: the AC motor drive is in waiting mode without voltage output from terminals U, V, W.

1: the drive executes the DC brake by Vmin (Pr.01-08 and Pr.01-42) in V/F, FOC Sensorless and
SVC modes. And it executes zero-speed operation in FOCPG mode.

2: the AC motor drive runs using Fmin (Pr.01-07, Pr.01-41) and Vmin (Pr.01-08, Pr.01-42) in V/F,
SVC, FOC Sensorless and FOCPG modes.

In V/F, SVC and FOC Sensorless modes

fout

Pr. 01-34=1 Pr.01-34=2

Pr.01-34=0
stop output

stop waiting for output

Pr.01-07 OH

OHz operation
(DC brake)

In FOCPG mode, when Pr.01-34 is set to 2, the AC motor drive operates according to this setting.

fout

Pr.01-34=0 Pr.01-34=1 Pr.01-34=2

frequency command frequency command

(A% \//F Curve Selection
Default: 0

Settings  0: V/F curve determined by Pr.01-00-01-08
1: V/F curve to the power of 1.5
2: V/F curve to the power of 2

When setting to 0, refer to Pr.01-01-01-08 for the motor 1 V/F curve. For motor 2, refer to
Pr.01-35-01-42.

When setting to 1 or 2, the second and third voltage frequency settings are invalid.

If the load on the motor is a variable torque load (torque is in direct proportion to rotating speed,
such as the load of a fan or a pump), the load torque is low at low rotating speed. You can
decrease the input voltage appropriately to make the magnetic field of the input current smaller
and reduce flux loss and iron loss for the motor to increase efficiency.

When you set the V/F curve to high power, it has lower torque at low frequency, and the drive is
not suitable for rapid acceleration and deceleration. Do NOT use this parameter for rapid

acceleration and deceleration.
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Pr.01-02
Voltage%
100

90

80

70 1.5 power curve

60

50 P

40

30

20 - Square curve|
Pr.01-01

10 \ Frequency%
0 20 40 60 80 100

» MAuto-acceleration and Auto-deceleration Setting

Default: 0
Settings 0: Linear acceleration and linear deceleration
1: Auto-acceleration and linear deceleration
2: Linear acceleration and auto-deceleration
3: Auto-acceleration and auto-deceleration
4: Stall prevention by auto-acceleration and auto-deceleration (limited by
Pr.01-12 to Pr.01-21)
0 (linear acceleration and linear deceleration): the drive accelerates and decelerates according to
the setting for Pr.01-12-01-19.
1 or 2 (auto / linear acceleration and auto / linear deceleration): the drive auto-tunes the

acceleration and deceleration to effectively reduce the mechanical vibration during the load
start-up and stop and make the auto-tuning process easier. It does not stall during acceleration
and does not need a brake resistor during deceleration to stop. It can also improve operation
efficiency and save energy.

3 (auto-acceleration and auto-deceleration—decelerating by the actual load): the drive
auto-detects the load torque and automatically accelerates from the fastest acceleration time and
smoothest start-up current to the setting frequency. During deceleration, the drive automatically
determines the loaded regenerative energy to steadily and smoothly stop the motor in the fastest
deceleration time.

4 (stall prevention by auto-acceleration and deceleration—reference to the acceleration and

deceleration time settings): if the acceleration and deceleration time are within a reasonable
range, the actual acceleration and deceleration time refer to Pr.01-12—-01-19 settings. If the
acceleration and deceleration time are too short, the actual acceleration and deceleration time
are greater than the acceleration and deceleration time settings.
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Frequency

Pr.01-00| ___ . _ 9
Max. Frequency

Pr.01-07
Min. Frequency

i

i

i

’ i !
P ; i
i

i

i

i

: — Time
«—Decel. time—s
Pr.01-13,01-15,
01-17,01-19

i i
«—Accel. time—i

Pr.01-12,01-14,
01-16,01-18

Acceleration / Deceleration Time

(1) Optimize the acceleration / deceleration time when Pr.01-44 is set to 0.
(2] Optimize the acceleration / deceleration time which load needs actually when Pr.01-44 is set to 3.

mTime Unit for Acceleration and Deceleration and S-Curve

Default: 0
Settings 0: Unit 0.01 sec.
1: Unit 0.1 sec.
” MCANopen Quick Stop Time
Default: 1.00

Pr.01-45 = 0: 0.00-600.00 sec.
Pr.01-45 = 1: 0.0-6000.0 sec.
Sets the time required to decelerate from the maximum operation frequency (Pr.01-00) to 0.00 Hz

Settings

through the CANopen control.

” MDeceleration Method Selection
Default: 0
Settings  0: Normal deceleration
1: Over-voltage energy restriction
2: Traction energy control (TEC)
3: Electromagnetic energy traction control

Different control modes for Pr.01-49:

. Permanent Magnet
Motor Induction Motor (IM) Synchronous Motor (PM)
PM PM PM
Control Mode VF SVC FOCPG | IMFOC e FOCPG FOC
0: Normal deceleration v v v v v v v
1: Over-voltage energy v
restriction
2: Traction energy v
control (TEC)
3: Electromagnetic v v
energy traction control

0: The drive decelerates or stops based on the original deceleration time settings. Use this

setting when brake resistors are used.
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L) 1: During deceleration, the drive controls the motor according to Pr.06-01 (Over-voltage Stall

Prevention) setting and the regenerative DC bus voltage. When the regenerative DC bus voltage
reaches 95% of Pr.06-01, the controller is enabled. If Pr.06-01 = 0, the drive controls based on
the working voltage and regenerative DC bus voltage instead. When using this method, the drive
decelerates according to the deceleration time setting. However, the actual deceleration time is
equal to or larger than the deceleration setting time.

2: During deceleration, the drive controls the motor according Pr.06-01 (Over-voltage Stall
Prevention) setting and the regenerative DC bus voltage. When the regenerative DC bus voltage
reaches 95% of Pr.06-01, the drive dynamically adjusts the output frequency and output voltage
to consume the regenerative energy. Use this method when the deceleration time that is set to
fulfill the system requirement for application triggers over-voltage.

3: During operation (acceleration / steady speed / deceleration), the drive adjusts the output
voltage according to the amount of regenerative energy and consumes the regenerative energy
timely to reduce the risk of over-voltage. Moreover, you can also use Pr.01-50 (Electromagnetic
Traction Energy Consumption Coefficient) to adjust the drive’s output voltage strength.

If you use the electromagnetic energy traction control (Pr.01-49 = 3) during linear deceleration
(no triggering of over-voltage stall prevention), you can enhance the output current by increasing
the output voltage (Vout) to further suppress the regenerative DC bus voltage that is prompt to
rise. Using this function with Pr.06-02 = 1 (Smart Over-voltage Stall Prevention) can achieve a

smoother and faster deceleration.

Acceleration SteadySpeedE Deceleration/StopE

Pr.06-01

DC bus

: VF curve output voltage

: after Vout adjustment ! Over-voltage Stall
. . . : : Prevention
Vout increase value ; I
! Original VF curve
Output : output voltage
Voltage :
Output
Frequency
Output
Current

Electromagnetic energy traction control activates in the following three conditions:

1. Activates when DC bus is larger than the over-voltage stall prevention level (Pr.06-01) during
acceleration and deactivates once Pr.06-01 is disabled.

2. Activates when DC bus is larger than the over-voltage stall prevention level (Pr.06-01) during

steady operation and deactivates once Pr.06-01 is disabled.
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3. Activates during deceleration (including stop) and deactivates once acceleration occurs or
deceleration is stopped.
When Pr.01-49 = 3, Pr.06-02 = 1 (Smart Over-voltage Stall Prevention) is automatically set to
increase the stability during deceleration.
L) Related parameters: Pr.12-08, Pr.12-09, Pr.12-10

mDeviation Value of TEC Action Level
Default: 15.0

Settings 0.0-120.0V
When the regenerative energy restriction is set as Traction Energy Control (TEC) (Pr.01-49 = 2),
and the DC bus reaches the over-voltage stall prevention (Pr.06-01) minus the deviation value of

TEC action level (Pr.12-08), the regenerative energy restriction activates. Use Pr.12-08 to control

the action level of this function.

mDeviation Value of TEC Stop

Settings 0.0-120.0V
[ When the regenerative energy restriction activates, and the DC bus reaches the start-up level

Default: 15.0

minus the deviation value of TEC stop (Pr.12-09), the regenerative energy restriction stops. Use
Pr.12-09 to control the stop level of this function

MTEC Voltage Compensation Filter Time
Default: 1.000

Settings 0.000-65.535 sec.
Ld  Adjust the output voltage filter time of the regenerative energy restriction.

” maectromagnetic Traction Energy Consumption Coefficient
Default: 0.50

Settings 0.00-5.00 Hz
During acceleration / steady speed / deceleration, the drive dynamically adjusts the output

voltage based on the DC bus voltage level in order to prevent the drive from tripping on
over-voltage. The output voltage is adjusted according to this parameter setting.

[ The drive's output current and the efficiency of regenerative energy consumption increase when
Pr.01-50 is increased. When the setting for Pr.01-50 decreases, the drive's output current and
the efficiency of regenerative energy consumption also decrease.

L When setting Pr.01-50, pay attention to the drive’s output current. The drive’s output current must
be lower than 80% of the motor’s rated current to prevent the motor from overheating.
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02 Digital Input / Output Parameter
# You can set this parameter during operation.
mTwo-wire | Three-wire Operation Control
Default: 0
Settings  0: Two-wire mode 1, power on for operation control
1: Two-wire mode 2, power on for operation control

2: Three-wire, power on for operation control

This parameter sets the configuration of the terminals (Pr.00-21 = 1 or Pr.00-31 = 1) which control
the operation. There are three different control modes listed in the following table:

Pr.02-00 Control Circuits of the External Terminal
Setting value: 0 FWD/STOP—C 0 FWD ("OPEN": STOP)
Two-wire mode 1 ("CLOSE": FWD)
FWD / STOP REV/STOP+—00—REV ("OPEN":STOP)
REV / STOP DCM ("CLOSE": REV)

Setting value: 1 RUN/STOP 00 FWD ("OPEN":STOP)
Two-wire mode 2 ("CLOSE": RUN)
RUN /STOP FWD/REV ¢&—00———REV ("OPEN": FWD)

REV /FWD beM ("CLOSE™ REV)

0,0—+—50—FWD ("CLOSE": RUN)
STOP RUN

Setting value: 2 MI1 ("OPEN":STOP)
Three-wire operation control "—RES?FF REV/FWD (""OPEN":"FWD)
("CLOSE": REV)
DCM .
MMulti-function Input Command 1 (MI1)
Default: 1
MMulti-function Input Command 2 (MI2)
Default: 2
B EW Muilti-function Input Command 3 (MI3)
Default: 3
MMulti-function Input Command 4 (Ml14)
Default: 4

BRI Muiti-function Input Command 5 (MI5)

(
BLPE T Muiti-function Input Command 6 (MI6)
(V2 y @l Multi-function Input Command 7 (MI7)

Multi-function Input Command 8 (MI8)

mmput Terminal of I/O Extension Card (MI10)
Input Terminal of I/O Extension Card (MI11)
Input Terminal of /0O Extension Card (MI12)
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put Terminal of I1/0O Extension Card (MI13)
put Terminal of I1/0O Extension Card (MI14)

put Terminal of I/0O Extension Card (MI15)
Default: 0

Settings

O OO~ W N =~ O

7:
8:
9:

: No function

: Multi-step speed command 1

: Multi-step speed command 2

: Multi-step speed command 3

: Multi-step speed command 4

: Reset

: JOG operation (By KPC-CCO01 or external control)

Acceleration / deceleration speed inhibit
1st and 2" acceleration / deceleration time selection
3 and 4t acceleration / deceleration time selection

10: External Fault (EF) Input (Pr.07-20)

11

: Base Block (B.B) input from external

12: Output voltage stops

13

14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
27:
28:
29:
30:
38:
40:
41:
42:
43:

48

: Cancel the setting of auto-acceleration / auto-deceleration time
Switch between motor 1 and motor 2
Rotating speed command from AVI
Rotating speed command from ACI
Rotating speed command from AUI
Forced to stop (Pr.07-20)

Frequency up command

Frequency down command

PID function disabled

Clear the counter

Input the counter value (MI6)

FWD JOG command

REV JOG command

ASR1 / ASR2 selection

Emergency stop (EF1)

Signal confirmation for Y-connection
Signal confirmation for A-connection
Disable write EEPROM function
Force coasting to stop

HAND switch

AUTO switch

Enable resolution selection (Pr.02-48)
: Mechanical gear ratio switch
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49: Enable drive

50: Slave dEb action to execute
51: Selection for PLC mode bit0
52: Selection for PLC mode bit1
53: Trigger CANopen quick stop
55: Brake release

56: Local / Remote selection

This parameter selects the functions for each multi-function terminal.

Pr.02-26—Pr.02-31 are entity input terminals only when the extension cards are installed;
otherwise, these are virtual terminals. For example, when using the multi-function extension card
EMC-D42A, Pr.02-26—Pr.02-29 are defined as the corresponded parameters for MI10-MI13. In
this case, Pr.02-30—Pr.02-31 are virtual terminals.

When Pr.02-12 is defined as virtual terminal, use digital keypad KPC-CC01 or communication
method to change its status (0: ON; 1: OFF) of bit8—15.

If Pr.02-00 is set to three-wire operation control, terminal MI1 is for the STOP contact. The
function set previously for this terminal is automatically invalid.

Summary of function settings
Take the normally open contact (N.O.) for example, ON: contact is closed, OFF: contact is open

Settings Functions Descriptions
0 No Function
1 Multi-step speed
command 1 You can set 15 steps of speed with the digital status of these 4
> Multi-step speed . _ .
command 2 terminals. You can use 16-steps of speed if you include the
3 (I\:/Ioli:ir-nsat?\z ;peed master speed when setting as 15 steps of speed (refer to
A Multi-step speed Parameter Group 04 Multi-step Speed Parameters).
command 4
5 Reset Use this terminal to reset the drive after clearing a drive fault.
This function is valid when the source of the operation
command is the external terminals.
The JOG operation executes when the drive stops completely.
6 JOG operation While running, you can still change the operation direction, and
the STOP key on the keypad is valid. Once the external terminal
receives the OFF command, the motor stops in the JOG
deceleration time. Refer to Pr.01-20-01-22 for details.
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Settings Functions Descriptions
Pr.01-22
JOG frequency
Pr.01-07
Min. output frequency
of motor 1
— Pr.01-20— — Pr.01-21—

JOG accel. time JOG decel. time

ON OFF

MIx-GND
Mix : External terminal

When you enabile this function, the drive stops acceleration or
deceleration immediately. After you disable this function, the AC
motor drive starts to accelerate or decelerate from the inhibit

point.
Frequency
Setting
Acceleration / frequency — —
: Accel. inhibit Decel. inhibit
7 deceleration speed area area .
e Ll Actual operation
inhibit & frequency
Accel. inhibi Decel. inhibit
area area
Actual operation frequency
Time
MIx-GND____[ ON ON ON ON
Opertion| on Lore
18t and 2" acceleration /
8 deceleration time _ o _
lecti You can select the acceleration and deceleration time of the drive
selection
: with this function, or from the digital status of the terminals; there
3 and 4" acceleration / _ _ _
o are four acceleration and deceleration selections.
9 deceleration time
selection
For external fault input. The drive decelerates according to the
Pr.07-20 setting, and the keypad shows “EF” (it shows the fault
10 |External Fault (EF) Input _ .
record when an external fault occurs). The drive keeps running
until the fault is cleared (terminal status restored) after RESET.
] ON: the output of the drive stops immediately. The motor is in
Base Block (B.B) input . .
11 free run and the keypad displays the B.B. signal. Refer to

from external

Pr.07-08 for details.
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Settings Functions Descriptions
ON: the output of the drive stops immediately and the motor is in
free run status. The drive is in output waiting status until the
switch is turned to OFF, and then the drive restarts and runs to
the current setting frequency.
Voltage — ]
Frequency I
12 |Output voltage stops heuency —
Time
MIx-GND ON OFF ON
command ON |
Cancel the setting for Set Pr.01-44 to one of the 01-04 setting modes before using this
13 |auto-acceleration / function. When this function is enabled, OFF is for auto mode
auto-deceleration time  |and ON is for linear acceleration / deceleration.
14 Switch between motor 1 |ON: use parameters for motor 2
and motor 2 OFF: use parameters for motor 1
_ ON: force the source of the frequency to be AVI. If the rotating
Rotating speed )
15 speed commands are set to AVI, ACI and AUI at the same time,
command from AVI o
the priority is AVl > ACI > AUI.
_ ON: force the source of the frequency to be ACI. If the rotating
Rotating speed )
16 speed commands are set to AVI, ACI and AUI at the same time.
command from ACI o
The priority is AVI > ACI > AUI.
] ON: force the source of the frequency to be AUI. If the rotating
Rotating speed )
17 speed commands are set to AVI, ACI and AUI at the same time.
command from AUI o
The priority is AVI > ACI > AUI.
Forced to stop _ _ _
18 ON: the drive ramps to stop according to the Pr.07-20 setting.
(Pr.07-20)
ON: the frequency of the drive increases or decreases by one
19  |Frequency up command | unit. If this function remains ON continuously, the frequency
increases or decreases according to Pr.02-09 / Pr.02-10.
The Frequency command returns to zero when the drive stops
Frequency down ] ) ]
20 and the displayed frequency is 0.0 Hz. If you select Pr.11-00, bit
command )
7 =1, the frequency is not saved.
21 PID function disabled ON: the PID function is disabled.
ON: the current counter value is cleared and displays 0. The
22  |Clear the counter ) ) S
drive counts up when this function is disabled.
93 Input the counter value |ON: the counter value increases by one. Use the function with
(MI16) Pr.02-19.
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Settings Functions Descriptions
This function is valid when the source of the operation
24 |[FWD JOG command command is external terminal. ON: the drive executes forward
JOG.
This function is valid when the source of the operation
25 |REV JOG command command is external terminal. ON: the drive executes reverse

JOG.

ON: the speed is adjusted by the ASR 2 setting. OFF: the speed

27 |ASR1/ASR2 selection | _ _ _

is adjusted by the ASR 1 setting. Refer to Pr.11-02 for details.

ON: the output of the drive stops immediately, displays “EF1” on

the keypad, and the motor is in free run status. The drive keeps

running until the fault is cleared after you press RESET on the
keypad (EF: External Fault).
Voltage ————
Frequency I
Setting
frequency
28 |Emergency stop (EF1)
Time
MIX.GND ON OFF | ON
Reset m OFF
Operati
command | ON |
29 Signal confirmation for  |When the control mode is V/F, ON: the drive operates by the first
Y-connection V/F.
30 Signal confirmation for  |When the control mode is V/F, ON: the drive operates by the
A-connection second V/F.
Disable writing EEPROM . L
_ ON: writing to EEPROM is disabled. Changed parameters are
38 [function (parameters
) not saved after power off.
memory disable)
40 |Force coasting to stop  |ON: during operation, the drive coasts to stop.

1. When the MI terminal switches to OFF, it executes a STOP
command. Therefore, if the MI terminal switches to OFF
during operation, the drive stops.

41 |HAND switch

2. Use the keypad KPC-CCO01 to switch between HAND and
AUTO. The drive stops first, and then switches to HAND or
AUTO status.
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Settings Functions Descriptions
3. The digital keypad KPC-CCO01 displays the current status of
the drive (HAND / OFF / AUTO).
) bit1 bit0
42  |AUTO switch OFF 0 0
AUTO 0 1
HAND 1 0
OFF 1 1
Enable resolution )
43 ) Refer to Pr.02-48 for details.
selection
ON: the mechanical gear ratio switches to the second set of
48 Mechanical gear ratio settings (refer to Pr.10-04—Pr.10-07).
switch OFF: Pr.10-04 and Pr.10-05 (the first set of settings)
ON: Pr.10-06 and Pr.10-07 (the second set of settings)
When the drive is enabled, the RUN command is valid.
) When the drive is disabled, the RUN command is invalid.
49 |Enable drive o )
When the drive is operating, the motor coasts to stop.
This function varies with MOx = 45
_ Enter the message setting in this parameter when the master
Slave dEb action to . . .
50 ) triggers dEb. This ensures that the slave also triggers dEb, then
execute
the master and slave stop simultaneously.
1 Selection for PLC mode PLC status bit1 bit0
S bit0 Disable PLC function (PLC 0) 0 0
Trigger PLC to operation (PLC 1) 0 1
50 Selection for PLC mode Trigger PLC to stop (PLC 2) 1 0
bit1 No function 1 1
. . When this function is enabled under CANopen control, it
Trigger CANopen quick _ _
53 ) changes to Quick Stop. Refer to Chapter 15 CANopen Overview
sto
P for more details.
When Pr.02-56 # 0, connect the brake release signal to
55 |Brake release multi-function input terminals. When the brake is opened, and the
drive does not receive its confirming signal, the Brk error occurs.
Use Pr.00-29 to select for LOCAL/ REMOTE mode (refer to
Pr.00-29). When Pr.00-29 is not set to 0, the digital keypad
LOCAL / REMOTE KPC-CCO01 displays the LOC / REM status. (KPC-CCO01 firmware
56 . version 1.021 and above)
selection
bit 0
REM
LOC 1
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» IFZXEP External Terminal UP / DOWN Key Mode
Default: 0
Settings 0: By the acceleration / deceleration time
1: Constant speed (Pr.02-10)
” MExternal Terminal Speed of the UP / DOWN Key
Default: 0.001

Settings 0.001-1.000 Hz/ms
Use when the multi-function input terminals are set to 19, 20 (Frequency UP / DOWN command).

The frequency increases or decreases according to Pr.02-09 and Pr.02-10.

Pr.11-00, bit7 = 1, the frequency is not saved. The Frequency command returns to zero when the
drive stops, and the displayed frequency is 0.00 Hz. At this time, increasing or decreasing the
Frequency command (F) by using the UP or DOWN key is valid only when the drive is running.

When Pr.02-09 is set to 0:

The increasing or decreasing Frequency command (F) operates according to the setting for
acceleration or deceleration time (refer to Pr.01-12—Pr. 01-19)

Frequency
Frequency
command A
Increased by acceleration time
Time
Multi-funtion input terminal 19 ON OFF

frequency increased command
When Pr.02-09 is set to 1:
The increasing or decreasing Frequency command (F) operates according to the setting of

Pr.02-10 (0.01-1.00 Hz/ms).
Frequency

Frequency
command —a

Increase by 0.01~1.00Hz/ms

Time

Multi-function input terminal 19 ON OFF

frequency increased command
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4 MMulti-function Input Response Time
Default: 0.005

Settings 0.000-30.000 sec.
Use this parameter to set the response time of the digital input terminals FWD, REV and
MI1-MI8.
This function is to delay and confirm the digital input terminal signal. The time for delay is also the
time for confirmation. The confirmation prevents interference that could cause error in the input to

the digital terminals. In the meanwhile, it delays the response time though confirmation improves
accuracy.
When using MI8 as encoder pulse feedback input, this parameter is not referred.

» MMulti-function Input Mode Selection
Default: 0000h

Settings 0000h—FFFFh (0: N.O.; 1: N.C.)

The parameter setting is in hexadecimal.

This parameter sets the status of the multi-function input signal (0: normal open; 1: normal closed)
and it is not affected by the status of SINK / SOURCE.

bit2—bit15 correspond to MI1-MI14.

The default for bit0 (MI1) is FWD terminal, and the default for bit1 (MI2) is REV terminal. You
cannot use this parameter to change the input mode.

You can change the terminal ON / OFF status through communications.
For example, MI1 is set to 1 (multi-step speed command 1), MI2 is set to 2 (multi-step speed

command 2). Then the forward + second step speed command = 10012 = 94o.

As long as Pr.02-12 = 9 is set through communications, there is no need to wire any
multi-function terminal to run forward with the second step speed.

bit15|bit14 |bit13|bit12 |bit11|bit10| bit9 | bit8 | bit7 | bit6 | bitd | bit4 | bit3 | bit2 | bit1 | bit0
MI14{MI13(MI12|MI11 [MI10| MI9 | MI8 | MI7 | MI6 | MI5 | MI4 | MI3 | MI2 | MI1
Use Pr.11-42 bit1 to select whether FWD / REV terminal is controlled by Pr.02-12 bit0 and bit1.

» IFZEER Multi-function Output 1 (Relay1)

Default: 11
» IFZEE Multi-function Output 2 (Relay?2)

Default: 1
» IFZEI Mutti-function Output 3 (MO1)

Default: 66

» IFZEE@Mutti-function Output 4 (MO2)

» Output Terminal of I/O Extension Card
N Output Terminal of I/O Extension Card
N Output Terminal of I/O Extension Card
N Output Terminal of I/O Extension Card
” momput Terminal of I/O Extension Card
s Output Terminal of I/O Extension Card

MO10) or (RA10)
MO11) or (RA11)
RA12
RA13
RA14
RA15

A~ A~ A~ A~~~

)
)
)
)
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” momput Terminal of I/O Extension Card (MO16 Virtual Terminal)
” Output Terminal of I/O Extension Card (MO17 Virtual Terminal)
” momput Terminal of I/O Extension Card (MO18 Virtual Terminal)
» momput Terminal of /O Extension Card (MO19 Virtual Terminal)
4

Output Terminal of /0O Extension Card (MO20 Virtual Terminal)
Default: 0

Settings

: No function

. Indication during RUN

: Operation speed reached

: Desired frequency reached 1 (Pr.02-22)
: Desired frequency reached 2 (Pr.02-24)
. Zero speed (Frequency command)

: Zero speed including STOP (Frequency command)
: Over-torque 1 (Pr.06-06-06-08)

: Over-torque 2 (Pr.06-09-06-11)

9: Drive is ready

0 N OO O A W N -~ O

10: Low voltage warning (Lv) (Pr.06-00)

11: Malfunction indication

12: Mechanical brake release (Pr.02-32)

13: Overheat warning (Pr.06-15)

14: Software brake signal indication (Pr.07-00)
15: PID feedback error (Pr.08-13, Pr.08-14)
16: Slip error (oSL)

17: Count value reached, does not return to 0 (Pr.02-20)
18: Count value reached, returns to 0 (Pr.02-19)
19: External interrupt B.B. input (Base Block)
20: Warning output

21: Over-voltage

22: Over-current stall prevention

23: Over-voltage stall prevention

24: Operation mode

25: Forward command

26: Reverse command

27: Output when current = Pr.02-33

28: Output when current < Pr.02-33

29: Output when frequency = Pr.02-34

30: Output when frequency < Pr.02-34

31: Y-connection for the motor coll

32: A -connection for the motor coil

33: Zero speed (actual output frequency)
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34:
35:
36:
37:
38:
40:
42:
43:
44
45:
46:
47:
50:
51:
52:
65:

Crane function

Error output selection 1 (Pr.06-23
Error output selection 2 (Pr.06-24
Error output selection 3 (Pr.06-25
Error output selection 4 (Pr.06-26

Zero speed including stop (actual output frequency)

)
)
)
)

Speed reached (including stop)

Motor actual speed detection

Low current output (use with Pr.06-71-Pr.06-73)

UVW output electromagnetic valve switch

Master dEb output

Closed brake output

Output control for CANopen

Analog output control for RS-485 interface (InnerCOM / Modbus)
Output control for communication cards

Output control for both CANopen and RS-485

66:
67:
68:
70:
75:
76:

SO output logic A

Analog input level reached
SO output logic B

FAN warning detection output
Forward running status
Reverse running status

Use this parameter to set the function of the multi-function terminals.

Pr.02-36—Pr.02-41 requires additional extension cards to display the parameters, the choices of
optional cards are EMC-D42A and EMC-R6AA.

The optional card EMC-D42A provides two output terminals, use with Pr.02-36—Pr.02-37.

The optional card EMC-R6AA provides six output terminals, use with Pr.02-36—Pr.02-41.

Summary of function settings

Take the normally open contact (N.O.) for example, ON: contact is closed, OFF: contact is open

command)

Settings Functions Descriptions

0 No Function

1 Indication during RUN  |Activates when the drive is not in STOP.

9 Operation speed Activates when output frequency of the drive reaches the setting
reached frequency.
Desired frequency ] ] ]

3 Activates when the desired frequency (Pr.02-22) is reached.
reached 1 (Pr.02-22)
Desired frequency _ _ .

4 Activates when the desired frequency (Pr.02-24) is reached.
reached 2 (Pr.02-24)

5 Zero speed (frequency |Activates when frequency command = 0 (the drive must be in

RUN status.)

12.1-02-11
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Settings

Functions

Descriptions

Zero Speed, including

6 STOP (Frequency Activates when frequency command = 0 or stopped.
command)

Activates when the drive detects over-torque. Pr.06-07 sets the

7 Over-torque 1 over-torque detection level (motor 1), and Pr.06-08 sets the

over-torque detection time (motor 1). Refer to Pr.06-06—Pr.06-08.
Activates when the drive detects over-torque. Pr.06-10 sets the

8 Over-torque 2 over-torque detection level (motor 2), and Pr.06-11 sets the

over-torque detection time (motor 2). Refer to Pr.06-09—Pr.06-11.

9 Drive is ready Activates when the drive is ON with no error detected.

. Activates when the DC bus voltage is too low (refer to Pr.06-00

10 |Low voltage warning (Lv)

Low Voltage Level).

11 Malfunction indication  |Activates when fault occurs (except Lv stop).

12 Mechanical brake Activates when the drive runs after the set delayed time for
release (Pr.02-32) Pr.02-32. This function must be used with DC brake function.

13 Overheat warning Activates when IGBT or heat sink overheats; to prevent the drive
(Pr.06-15) from shutting down due to over-heating (refer to Pr.06-15).
Software brake signal ] o

14 | Activates when the soft brake function is ON (refer to Pr.07-00).
indication

15 |PID feedback error Activates when the PID feedback signal error is detected.

16  |Slip Error (oSL) Activates when the slip error is detected.

Activates when the drive executes external counter, this contact is
Count value reached, o . .
active if the count value is equal to the setting value for Pr.02-20.

17  |does notreturnto 0 . . _ .

This contact is not active when the setting value for Pr.02-20 >
(Pr.02-20)

Pr.02-19.

Activates when the drive executes the external counter, this
Counter value reached, . o _ _

18 contact is active if the count value is equal to the setting value for
returns to 0 (Pr.02-19)

Pr.02-19.

19 External interrupt B.B.  |Activates when external interrupt (B.B.) stop output occurs in the
input (Base Block) drive.

20  |Warning output Activates when a warning is detected.

21 Over-voltage Activates when over-voltage is detected.

Over-current stall ] o

22 ) Activates when over-current stall prevention is detected.
prevention
Over-voltage stall ) o

23 ) Activates when over-voltage stall prevention is detected.
prevention

24 Operation mode Activates when the operation command is not controlled by
indication external terminal. (Pr.00-21 # 0)

25 |Forward command Activates when the operation direction is forward.

26 |Reverse command Activates when the operation direction is reverse.
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Settings Functions Descriptions
Output when current 2 . )
27 Activates when current is = Pr.02-33.
Pr.02-33
Output when Current < . ]
28 Activates when current is < Pr.02-33
Pr.02-33
29 Output when frequency |Activates when frequency is = Pr.02-34.
= Pr.02-34 (Actual output H = Pr.02-34)
30 Output when Frequency |Activates when the frequency is < Pr.02-34.
< Pr.02-34 (Actual output H < Pr.02-34)
31 Y-connection for the Activates when Pr.05-24 = 1, when frequency output is lower than
Motor coil Pr.05-23 minus 2 Hz, and the time is longer than Pr.05-25.
32 A -connection for the Activates when Pr.05-24 = 1, when frequency output is higher
Motor coil than Pr.05-23 plus 2 Hz, and the time is longer than Pr.05-25.
33 Zero speed (actual Activates when the actual output frequency is 0. (the drive is in
output frequency) RUN mode)
Zero speed includes
34  |stop (actual output Activates when the actual output frequency is 0 or stopped.
frequency)
Error output selection 1 ] ]
35 Activates when Pr.06-23 is ON.
(Pr.06-23)
Error output selection 2 ] ]
36 Activates when Pr.06-24 is ON.
(Pr.06-24)
Error Output Selection 3 ] )
37 Activates when Pr.06-25 is ON.
(Pr.06-25)
Error output selection 4 . .
38 Activates when Pr.06-26 is ON.
(Pr.06-26)
40 Speed reached Activates when the output frequency reaches the setting
(including stop) frequency or stopped.
Use this function with Pr.02-32, Pr.02-33, Pr.02-34, Pr.02-57 and
42  |Crane Function Pr.02-58.
Refer to the crane function examples below.
Actual motor speed ) )
43 ) Activates when motor actual speed is less than Pr.02-47.
detection
44  |Low current output This function needs to be used with Pr.06-71-Pr.06-73
Use this function with external terminal input = 49 (drive enabled)
UVW output , .
. and external terminal output = 45 (electromagnetic valve
45 |electromagnetic valve ) ]
tch enabled), and then the electromagnetic valve is ON or OFF
switc
according to the status of the drive.
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Settings Functions Descriptions
Enable ON I — i
Contactor ON ' ]
MC |
Motor
IM
3~
MOx=45
< MIx=49
When dEb rises at the master, MO sends a dEb signal to the
slave. Output the message when the master triggers dEb. This
46  |Master dEb output ensures that the slave also triggers dEb. Then slave follows the

master.

deceleration time of the master to stop simultaneously with the

47

Closed brake output

A

Output Frequency

When the drive stops, and the frequency command < Pr.02-34,
the contact of corresponding multi-function terminal is ON. The
contact is OFF when the brake delay time exceeds Pr.02-32.

Output Frequency
<02-34

RUN

Output

Multi-function [[~""""""""TTTTTToTTm T mm e

MOx=47

02-32 < me
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Settings Functions Descriptions
Control the multi-function output terminals through CANopen.
To control RY2, set Pr.02-14 = 50.
The mapping table of the CANopen DO is shown in the following
table:
Physical |Setting of Related i i
i Attribute Corresponding Index
Terminal Parameters
RY1 Pr.02-13 = 50 RW The bit0 at 2026-41
RY2 Pr.02-14 = 50 RW The bit1 at 2026-41
MO1 Pr.02-16 = 50 RW The bit3 at 2026-41
5o |Output control for MO2 Pr02-17=50 | RW The bit4 at 2026-41
CANopen MO10 The bit5 at 2026-41
Pr.02-36 = 50 RwW X
RY10 The bit5 at 2026-41
MO11 The bit6 at 2026-41
Pr.02-37 = 50 RW X
RY11 The bit6 at 2026-41
RY12 Pr.02-38 = 50 RwW The bit7 at 2026-41
RY13 Pr.02-39 = 50 RW The bit8 at 2026-41
RY14 Pr.02-40 = 50 RW The bit9 at 2026-41
RY15 Pr.02-41 =50 RW The bit10 at 2026-41
Refer to Chapter 15-3-5 for more information.
For RS-485 interface (InnerCOM / Modbus) communication
control output.
orea) | e | e | CoTespondns
RY1 Pr.02-13 = 51 RW The bit0 at 2640H
RY2 Pr.02-14 = 51 RW The bit1 at 2640H
Analog output control for MO1 Pr.02-16 = 51 RW The bit3 at 2640H
S 125.485 interface MO2 Pr.02-17 = 51 RW | The bit4 at 2640H
MO10 or RA10 Pr.02-36 = 51 RW The bit5 at 2640H
MO11 or RA11 Pr.02-37 = 51 RW The bit6 at 2640H
RA12 Pr.02-38 = 51 RW The bit7 at 2640H
RA13 Pr.02-39 = 51 RW The bit8 at 2640H
RA14 Pr.02-40 = 51 RW The bit9 at 2640H
RA15 Pr.02-41 = 51 RW The bit10 at 2640H
Control the output through communication cards (CMC-EIP01,
CMC-PNO1 and CMC-DNO1)
b e v
RY1 Pr.02-13 = 52 RwW The bit0 at 2640H
RY2 Pr.02-14 = 52 RwW The bit1 at 2640H
Output control for MO1 Pr.02-16 = 52 RW The bit3 at 2640H
52 | mmunication cards MO2 Pr.02-17 = 52 RW | The bit4 at 2640H
MO10 or RA10 Pr.02-36 = 52 RwW The bit5 at 2640H
MO11 or RA11 Pr.02-37 = 52 RwW The bit6 at 2640H
RA12 Pr.02-38 = 52 RwW The bit7 at 2640H
RA13 Pr.02-39 = 52 RwW The bit8 at 2640H
RA14 Pr.02-40 = 52 RwW The bit9 at 2640H
RA15 Pr.02-41 = 52 RwW The bit10 at 2640H
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Settings Functions Descriptions
Output for both _
To control output of CANopen & InnerCOM internal
65 |CANopen and RS-485

control

communication.

66

SO output logic A (N.O.)

68

SO output logic B (N.C.)

Status of

Status of safety output

the drive

Status A (MOx = 66)

Status B (MOx = 68)

Normal

Broken circuit (Open)

Short circuit (Close)

STO

Short circuit (Close)

Broken circuit (Open)

STL1-STL3

Short circuit (Close)

Broken circuit (Open)

67

Analog input level
reached

The multi-function output terminals operate when the analog input

level is between the high level and the low level.

Pr.03-44: Select one of the analog input channels (AVI, ACI and

AUI) to be compared.
Pr.03-45: The high level for the analog input, default is 50%.
Pr.03-46: The low level for the analog input, default is 10%.

If analog input > Pr.03-45, the multi-function output terminal

operates. If analog input < Pr.03-46, the multi-function output

terminal stops output.

70

FAN warning detection
output

The terminal works when the internal fan warning activates.

75

Forward running status

76

Reverse running status

MO = 75 activates (ON) when the drive runs in forward.

MO = 76 activates (ON) when the drive runs in reverse.
When the drive is in stop status, MO =75 and MO = 76

deactivates (OFF).

Multi-function output (MO) terminal

25
Forward command

75
Forward
running status

26
Reverse command

76
Reverse
running status

Drive runs in
FWD

ON

OFF ON

OFF

Drive runs in
REV

OFF

ON OFF

ON

The drive runs in
forward and stops.
The "FWD" light on
the panel is in a
steady ON status,
and MO =25
remains ON.

Drive stops

The drive runs in
reverse and stops.
The "REV" light on
the panel is in a
steady ON status,
and MO = 26
remains ON.

OFF

OFF

When the drive is in stop status, either
MO = 25 or MO = 26 activates (ON).

When the drive is in stop
status, both MO = 75 and
MO = 76 deactivate (OFF).
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Example: Crane Application

Output
frequency

Output frequency > Pr.02-34
and output current > Pr.02-33

Output frequency < Pr.02-58
or output current < Pr.02-57

Multi-function output
MOx=42 (Active when

Fcmd >=Pr.02-34;
output current > Pr.02-33,
time > Pr.02-32)

_’. :4_
Pr.02-32

Pr.02-32

It is recommended to use with Dwell function as shown in the following:

Output frequency

Multi-function output

MOx=42 (Active when |

Fcmd >=Pr.02-34,
output current > Pr.02-33,
time > Pr.02-34)

Set Pr.07-16=Pr.02-34 and
output current > Pr.02-33

Pr.07-16 ;

Pr.07-15
Dwell time
at acceleration

SetPr.07-18=Pr.02-58 and
output current < Pr.02-57

Pr.07-18
Dwell frequency
at deceleration

—»
Pr.o7-17

Dwell time
at decelereation

>

Pr.02-32
Brake delay time

Pr.02-34
Brake delay time

L When using the crane application and MOx = 42, Pr.02-34 must be larger than Pr.02-58;
Pr.02-33 must be larger than Pr.02-57.
L) Add Remote 10 function to directly control drive’s AO / DO and read current Al / DI status
through the standard Modbus, the corresponding indexes of 26xx are as following:
bit15 [ bit14 [ bit13 [ bit12 [ bit11 [ bit10 [ bitd | bitg | bit7 | bite | bits | bit4 [ bitd [ bit2 [ bit! | bit0
2600h | MI15 | MI14 | M3 | M2 | MI11 | MI10 | MI8 | MI7Z | MI6 | MI5 | Mi4 | MI3 | M2 | M1 | REV | FWD
2640h - - - - - MO15 | MO14] MO13 | MO12 | MO11 | MO10 | MO2 [ MOT | - [ RY2 | RY1
2660h AVI - - - - - - - - - - - - - -
2661h ACI - - - - - N - - - - - - - -
2662h AUI - - - - - - - - - - - - - -
266Ah Al10 - B : - - - - - - - - - - -
266Bh Al11 - - B B - - - - - - - - - -
26A0h AFM1 - - - - N N N - - - - - -
26A1h AFM2 - - - - - - - - - - - - -
26AAh AO10 - - - - - N N - - - - - -
26ABh AOT1 - - - - - - - - - - - - -

In addition, the Al and DI value can be read directly,

Modbus under corresponding parameter function. The related parameter definition is as

following:
DO:
Terminal Pr. Setting Indexes of Modbus direct control
RY1 Pr.02-13 = 51 The bit0 at 2640h
RY2 Pr.02-14 = 51 The bit1 at 2640h
MO1 Pr.02-16 = 51 The bit3 at 2640h
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Terminal Pr. Setting Indexes of Modbus direct control
MO2 Pr.02-17 = 51 The bit4 at 2640h
MO10 Pr.02-36 = 51 The bits at 2640h
MO11 Pr.02-37 = 51 The bit6 at 2640h
MO12 Pr.02-38 = 51 The bit7 at 2640h
MO13 Pr.02-39 = 51 The bit8 at 2640h
MO14 Pr.02-40 = 51 The bit9 at 2640h
MO15 Pr.02-41 = 51 The bit10 at 2640h

AO:

Terminal Pr. Setting Indexes of Modbus direct control
AFMA1 Pr.03-20 = 21 The value at 26A0h
AFM2 Pr.03-23 = 21 The value at 26A1h

AFM10 Pr.14-12 = 21 The value at 26AAh
AFM11 Pr.14-13 =21 The value at 26ABh

vé MMulti-function Output Direction

This parameter is in hexadecimal.
This parameter is set by a bit. If a bit is 1, the corresponding multi-function output acts in an

Settings

Default: 0000h

0000h—-FFFFh (0: N.O.; 1: N.C.)

opposite way.

Example: Assume Pr.02-13 = 1 (indication when the drive is operating). If the output is positive,

the bit is set to 0, and then Relay is ON when the drive runs and is OFF when the drive stops. On

the contrary, if the output is negative, and the bit is set to 1, then the Relay is OFF when the drive

runs and is ON when the drive stops.

bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bitd | bitd | bit7 | bite | bits | bit4 | bit3 | bit2 | bit1 | bit0
MO20 | MO19 | MO18 [MO17 |[MO16 | MO15 | MO14 [ MO13 [ MO12 [ MO11 [MO10| MO2 | MO1 |Reserved| RY2 | RY1
» MTerminal Counting Value Reached (returns to 0)
Default: 0

Settings

0-65500

You can set the input point for the counter using the multi-function terminal MI6 as a trigger

terminal (set Pr.02-06 to 23). When counting is completed, the specified multi-function output
terminal is activated (Pr.02-13, Pr.02-14, Pr.02-36, Pr.02-37 are set to 18). Pr.02-19 cannot be set
to 0 at this time.

Example: When the displayed value is c5555, the drive count is 5,555 times. If the displayed

value is c5555e, the actual count value is 55,550-55,559.

” MPreliminary Counting Value Reached (does not return to 0)

Settings

0-65500

Default: 0

When the count value counts from 1 to reach this value, the corresponding multi-function output

terminal is activated (Pr.02-13, Pr.02-14, Pr.02-36, Pr.02-37 are set to 17). You can use this

parameter as the end of counting to make the drive run from the low speed to stop.
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Display value c3ogo c000 ¢
[Pr.00-04=01]

TRG [Pr.02-06=23]

Counter Trigger

c000¢ c0003 <0004 <0085 000! <0002 —»{ 1.0msecle—

—  [tomsec] <
(output signal)
Preliminary Counter Value
RY1 Pr.02-13=17

The width of trigger signal
Pr.02-20=3

]

Pr.02-13, 02-14, 02-36, 03-37

Pr.02-19=5
Terminal Counter Value
RY2Pr.02-14=18

» IFZ2ZEDigital Output Gain (DFM)

Default: 1
Settings 1-166

Sets the signal for the digital output terminals (DFM-DCM) and the digital frequency output (pulse,
work period = 50%). The output pulse per second = output frequency x Pr.02-21.

» MDeSired Frequency Reached 1

Default: 600.0
Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00

N mwe Width of the Desired Frequency Reached 1

Default: 2.00
Settings 0.0-1500.0 Hz

» MDeSired Frequency Reached 2

Default: 600.0
Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.

4 MThe Width of the Desired Frequency Reached 2

Default: 2.0
Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.
Once the output speed (frequency) reaches desired speed (frequency), if the corresponding

multi-function output terminal is set to 3—4 (Pr.02-13, Pr.02-14, Pr.02-36, and Pr.02-37), this
multi-function output terminal is “closed”.
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A
Fcmd=60Hz

Pr.02-24=40Hz
Pr.02-25=2Hz

Pr.02-22=10Hz
Pr.02-23=2Hz

Pr.02-13,02-14 _

Pr.02-36, 02-37 =3

Pr.02-13, 02-’]4_4
Pr.02-36, 02-37 ~

12Xyl Brake Delay Time

Settings 0.000-65.000 sec.
When the AC motor drive runs after the setting delay time of Pr.02-32, the corresponding

Default: 0.000

multi-function output terminal (12: mechanical brake release) is “closed”. This function must be
used with DC brake.

A
A
A
Frequency H
command
A |
Pr.07-02 g | Pr.07-03
DC brake time ‘B=A ' DC'brake time
during start-up ! during stopping
Output | DC brake o i
frequency . | | |
RUN | !
RUN/STOP : L STOP |
Pr.02-32 Bfake delay time !
Multi-function output |
(mechanical brake release) — : ﬁ
! ! Bounce ti hanical brak
(Pr02-11—02-14=d12) i i otimce |meo:mec anical brake
Release Braked
Mechanical brake Brake Time

This parameter is invalid if it is used without DC brake. Refer to the following operation timing.
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A

Frequency

Zero
speed

Zero ,
speed

command

Output ! v
frequency

RUN/STOP

RUN STOP

Multi-function output I : I
(mechanical brake release)

(Pr.02-11-02-14=d12)

Brake ‘ Release ’Brake .
Time

Mechanical brake

~ EVECKIM Output Current Level Setting for Multi-function Output Terminals
Default: 0

Settings 0-100%
When the drive outputs current higher than or equal to Pr.02-33 ( = Pr.02-33), the multi-function
output parameters active (Pr.02-13, Pr.02-14, Pr.02-16, and Pr.02-17 are set to 27).
L When the drive outputs current lower than Pr.02-33 (< Pr.02-33), the multi-function output
parameters active (Pr.02-13, Pr.02-14, Pr.02-16, and Pr.02-17 are set to 28).

~ EyExY. Sl Output Frequency Setting for Multi-function Output Terminal
Default: 3.0

Settings 0.0-1500.0 Hz (Motor speed when using PG)

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.

When the drive outputs frequency higher than or equal to Pr.02-34 (actual output frequency H 2
Pr.02-34), the multi-function terminals activate (Pr.02-13, Pr.02-14, Pr.02-16 and Pr.02-17 are set
to 29).

When the drive outputs frequency lower than Pr.02-34 (actual output frequency H < Pr.02-34), the
multi-function terminals activate (Pr.02-13, Pr.02-14, Pr.02-16 and Pr.02-17 are set to 30).

~ B\ External Operation Control Selection after Reset and Activate
Default: 0

Settings 0: Disable
1: Drive runs if the RUN command remains after reset or re-boot

Setting 1: The drive automatically executes the RUN command under the following
circumstances, pay extra attention on this.
Status 1: After the drive is powered on and the external terminal for RUN stays ON, the drive
runs.
Status 2: After clearing a fault once a fault is detected and the external terminal for RUN stays

ON, you can run the drive by pressing the RESET key.
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~ B\YE: Y@l \otor Zero-speed Level

Default: 0
Settings 0-65535 rpm

Use this parameter with the multi-function output terminals (set to 43). The motor needs to

install encoder to feedback the actual rotating speed and use with PG card or Ml pulse input
terminal.

Use this parameter to set the level of motor at zero-speed. When the speed is lower than this
setting, the corresponding multi-function output terminal that is set to 43 is ON (default), as

shown below:

Actual motor
speed

Pr.02-47

MOx=43

Time

~ ErE: I Maximum Frequency of Resolution Switch
Default: 600.0

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.

” msmtch Delay Time of Maximum Output Frequency
Default: 0.000

Settings 0.000-65.000 sec.

Use this parameter to improve unstable speed or unstable position due to insufficient analog
resolution. This function needs to be used with the external terminal (setting to 43). After setting
this parameter, you also need to adjust the analog output resolution of the controller to work with
the parameter function.

AUl +10V
Accel./Decel. time
Pr.01-12-01-19 ‘
AUI OV |
| Max. output frequency
Max. output frequency P 01-00
r.01-
AUl -10V Pry |
Frequency | | \
command \‘\v 3
I LN ! L
< » \\\ } 4 ¢
Output A N . . !
frequency , : Resolution SWUCH _Resolution switch
| N4
OHZ — pelay time formax,  Leduency - - frequency - pojay time for max.
) | Pr.02-48 | Pr.02-48 .
Resolution frequency switch -~ frequency switch
SO Pr.02-49 ON | Pr.02-49
switch \
MIx=43

Forward running

12.1-02-22

Reverse running



Chapter 12 Description of Parameter Settings | C2000-HS

mDisplay the Status of Multi-function Input Terminal
Default: Read only

4 12 1 0

272°2 2°2 23222393 332 2
1514113 12|11]10 | 9|8 |7 6|5 |4 3 [2]1] 0|« FwD

A A A A A A A A A A A A A A R E V

MI1

MI2

MI3

M14

MI5

MI6

MI7

MI8

MI10

MI11

M2 § ko
MI13 | option
MI14 | card
MI15

Weights 215 21
bit

0=OFF
1=0ON

Example:
When Pr.02-50 displays 0034h (hex) (that is, the value is 110100 (binary)), it means MI1, MI3 and

MI4 are ON.
. 5 4 3 2 1 0
Weights 2 2 2 2 2 2 0=0OFF
bit 1/1/0/1, 00« Myt 1=ON
A A A

=
o

SettingsS ) ,

- MI3 = bitbx2+bit4x2+bit2x2
5 4 2

M4 = 1x2+1x2+1x2

=32+16+4 =52 NOTE
MIS F=32 J=16 2=8 24
M6 2=2 2=

(12U Bl Display the Status of Multi-function Output Terminal
Default: Read only

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
Weights 2 2 2 2 2 2 2 22 22 2 22 2 2
bit 1514 13112 1110 9 8 7 6 5 4 3 21 0 <«  Relay1
?38{]': A A A A A A A A A A A A A Relay2

———— Reserved

MO1
MO2
MO10
MO11
MO12
MO13
MO14
MO15 ’Egtrion

MO16 | carq NOTE
MO17 ; N
MO18 2:123 2:64 .

MO19 22=32 2=16 2=8

MO20 J 224 ka2 2

»

Example:
When Pr. 02-51 displays 0023 (hex), the value is 100011 (binary), it means RY1, RY2, and MO10

are ON.
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5 4 3 2 1 0
2 2 2 2 2 2

bit [ 1100 0] 1]1]e Rys 120N
Tt RY2 Settings
Reserved —b|t5x2 +b|t4x2+ b|t2x2
MO1 —1x2+1x2+1x2
MO?2 =32+2+1=35
MO10

NOTE

5 4 2
=32 J=16 2=8 2=4
J=2  2=1

mwsplay the External multi-function Input Terminals Used by PLC

Default: Read only

Pr.02-52 displays the external multi-function input terminals that used by PLC.

15 14 13 12 1 10

NE

0

2

Weights 2 2 2 2 2 2 29
bit 15 14 [13 [12 11 ]10] 9
s 2 Y Y — y

» 0 N
NN

6 5
2 2
6|5
A 32

'Y A

Rl e

3
2
3
2

2
2
o] B

10« Fwp

0=OFF

REV
MI1

1=0ON

MI2

MI3

M14

MI15

MI16

MI17

MI8

MI10

MI11

MI112  Foroption

card

MI13

MI14

Example:

MI15

When Pr.02-52 displays 0034h (hex) (that is, the value is 110100 (binary)), it means MI1, MI3 and

MI4 are used by PLC.

20272 2 2" 2" 222
bit [0]0fofojoof1]1]ol1]0]o)Fwp
| REV
M
MI2
MI3
MI4
MI5
MI6
MI7
MI8

MI10
Mi11

12.1-02-24

0=Notused by PLC
1=Used by PLC
Dlsplay value

= b|t5x2+b|t4x2+b|t2x2
—1x2+1x2+1x2
=32+16+4=52

Note

% 13 12
2=16384 2=8192 2=4096
1 10 9
2=2048 2=1024 2=512

8 7 6
2=256 2=128 2=64
5 4 3
2=32 2=16 2=8
2 1 0
2=4 2=2 2 =1
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mDisplay the External Multi-function Output Terminals Used by PLC
Default: Read only

Pr.02-53 displays the external multi-function output terminal that used by PLC.

Weights 2° 2" 2°2 2 2°2 22" 2 2 2 5 2 2 2

bit 15(14/13[12(11|10| 9 | 8|7 |6 |54 |3 |21 |0 Relay 1
Relay 2
Reserved
MO1
MO2
MO10 |
MO11
MO12
MO13
MO14 \ For option
MO15 card
MO16
MO17
MO18
MO19 ‘
MO20

0=OFF
1=0N

Example:
When Pr.02-53 displays 0003h (hex) (that is, the value is 0011 (binary)), it means that RY1 and
RY2 are used by PLC.

0=Notused by PLC
1=Used by PLC

5 4 3 2 1 0
2 2 2 2 2 2

bit|oJ0l0/0]1]1 RY1
RY2 Display value
Reserved 3=2+11 ,
MO1 :1x2+1?<2 )
MO2 =bit 1x2+bit 0x2
MO10 Note
J=128 2=64
2t32  o=16  2=8
24 Jd=2 2%

mmsplay the Frequency Command Executed by External Terminal
Default: Read only

Settings 0.0-1500.0 Hz (Read only)

When you set the source of the Frequency command as the external terminal, if Lv or Fault
occurs, the external terminal frequency command is saved in this parameter.

mBrake Release Check Time

Settings 0.000-65.000 sec.

Default: 0.000

Use Pr.02-56 with MIx = 55 (brake release check). Sets for the time difference of mechanical
brake delay time and actual brake operation.
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1

1

]

FWD run Output frequency >= Rr.02-34
command —1 and output current >={Pr.02-33

1
1
Output : ,
1 1
frequency - i Pr.02-32, brake delay time
i “—
i 1
1 1
MOx=63 L H

> ig Medhanical delay time

i (? Y No checking signal when
1
1
1

1
i | / brake-release checking time
Mix=55 : is reached.

1
: 1
! Pr.02-56, brake-release checking time

~ B\ YZYAl Multi-function Output Terminal (Function 42): Brake Current Check Point

Default: 0
/ m
Settings 0.0-1500.0 Hz

Settings 0-100 %
Multi-function Output Terminal (Function 42): Brake Frequency Check
Point

Default: 0.0

LJ The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.

d Pr.02-32, Pr.02-33, Pr.02-34, Pr.02-57 and Pr.02-58 can be applied on setting up cranes.
(Choose crane action #42 to set up multi-function output Pr.02-13, Pr.02-14, Pr.02-16 and
Pr.02-17)

L When the drive outputs current higher than the setting for Pr.02-33 Pivot Point of the Current (=
Pr.02-33), and outputs frequency higher than the setting for Pr.02-34 Pivot Point of the
Frequency (= Pr.02-34), multi-function output Pr.02-13, Pr.02-14, Pr.02-16 and Pr.02-17 are set
to 42 after the delay time setting for Pr.02-32.

L When the Pivot Point of the Current 's setting Pr.02-57 # 0 and when the output current of the
drive is lower than the setting for Pr.02-57 (< Pr.02-57), or the output frequency is lower than the
setting for Pr.02-58 (< Pr.02-58), disable the setting #42 of the multi-function output Pr.02-13,
Pr.02-14, Pr.02-16 and Pr.02-17.

Ld When Pr.02-57 = 0, the output current is lower than the setting for Pr.02-33 Pivot Point of the
current (< Pr.02-33), or the output frequency is lower than the setting for Pr.02-58 (< Pr.02-58),
disable the setting of #42 of the multi-function output Pr.02-13, Pr.02-14, Pr.02-16 and Pr.02-17.

L When using crane application, and MOx = 42, Pr.02-34 must be larger than Pr.02-58; and
Pr.02-33 must be larger than Pr.02-57.

(2% Ml Frequency Reached Detection Amplitude
Default: 0.0

Settings 0.0-1500.0 Hz

The upper limit of setting range is the same as the maximum operating frequency for Pr.01-00.
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W y2r{/ IO Card Types

Settings Read only
1: EMC-BPS01
4: EMC-D611A
5: EMC-D42A
6: EMC-R6AA
11: EMC-A22A

(1 2y Bl DFM Output Selection
Default: 0

Settings 0: Use frequency with speed control as DFM output frequency

Default: Read only

1: Use frequency with system acceleration / deceleration as DFM output
frequency

1 2y ¢: 3l Internal / External Multi-function Input Terminal Selection
Default: 0000h
Settings 0000-FFFFh

Selects the terminals MI1-MI15 to be internal terminals or external terminals. \When the MIx is set

as internal terminal, the corresponding external terminal function is disabled.
To activate internal terminals via Pr.02-75 setting.

222222 2 2 2272 2272
bit|15]14]13[12[11[10] 9[8[ 7|6 |5][4 |3 |21

1 0

|2

2
0| FWD
REV
M1 1
MI2

MI3
MI14
MI5
MI6
MI7
MI8
MI10

M1 11
mi1z2 | For

Mi13 | option
Mi14 | card
MI15

O:external terminal
1:internal terminal

Setting method: convert the binary 12bit number to hexadecimal number for input.
Example: if the MI1, MI3, MI4 are virtual terminals, Pr.02-74 = 34h.
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15 14 13 12 1 10 9 5 4 3 2

2 2 2 22 2 2 2 2 2 2 2 2 22
bit [1514[13]12[nn[10][ 9|8 [7|6[5][4 [3][2]1]0]« Fup

Eﬁv O:external terminal

MI2 1:internal terminal

MI3 Settlngs ) )

Mi4 = bit5x2+ bitdx 2+bit2x 2

MI5 =1x2+1x Z+1x2

MI6 =32+16+4=52

MI7 Pr.02-74

MI8 =>52,=34h

MI10 Note

MI11 For 2416384 228192 224096

m:::z option 211=204s 221024 2g=512
3 card 2-256 2 128 2 =64

MI14 25=32 24=16 23=8

MI15 0

2 1
2=4 2 =2 2 =1

» Internal Multi-function Output Terminal Selection
Default: 0000h
Settings 0000-FFFFh
L) Sets the internal terminal action (ON / OFF) through digital keypad, communication or PLC.

14 13 12 11 10 9 8 7

15 6 5 4 3 2 1 0
2 2 2 2 22 2 2 2 2 2 2 2 2 22

bit \15\14\13\12\11\10\ 9\8\7\6\5\4 \3 \2 \ 1 \o\ FWD
REV
MI1
MI2
MI3
0:external terminal m:g
1:internal terminal MI6
MI7
MI8
MI10
MI 11
Mmi12{ For
MI13 [ option
MI14 | card
MI15
Example: Set Pr.02-75 = 34h to activate MI1, MI3 and MI4.
22 2 3% 272 0=OFF
bit [1 |1]o[1]0]0 Fwp 1=ON
REV Settings
M1 = bit5x2%bitd x2+bit2x2”
M2 = 1x2F 1x2+1x2°
Mz 32+16+4 =52 Note
Pr.02-75 2=32 316 2=8 J=4
M4 =52 =34h PIDSI

=

The Local / Remote options on the digital keypad have the lowest priority.

=

When the PLC uses the entity DI, the corresponded function of original DI can still be triggered
through virtual terminals.

Pr.02-74 and Pr.02-75 can both be changed during RUN.

Pr.02-74 and Pr.02-75 are saved after power off.

You can choose N.O. (Pr.02-12 bit = 0) or N.C. (Pr.02-12 bit = 1) through the Pr.02-12 Ml mode
to trigger the virtual terminals.

B BE
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03 Analog Input / Output Parameter

» FEXQIAVI Analog Input Selection
N mACI Analog Input Selection
N MAUI Analog Input Selection

Settings

~ This parameter can be set during operation.

Default: 1

Default: 0

Default: 0

: No function

: Frequency command

: Torque command (torque limit under speed control mode)
: PID target value

: PID feedback signal

: Thermistor (PTC / KTY-84) input value

: Positive torque limit

0o N oo o0 B~ N =~ O

: Negative torque limit

9: Regenerative torque limit

10: Positive / negative torque limit
11: PT100 thermistor input value
13: PID compensation value

When you use analog input as the PID reference target value, you must set Pr.00-20 to 2
(external analog input).
Setting method 1: Pr.03-00-03-02 set 1 as Frequency command.
Setting method 2: Pr.03-00-03-02 set 4 as PID reference target input.
If the setting value 1 and setting value 4 exist at the same time, the AVI input has highest priority
to become the PID reference target input value.

When you use analog input as the PID compensation value, you must set Pr.08-16 to 1 (source of
PID compensation value is analog input). You can see the compensation value with Pr.08-17.

When you use the Frequency command, the corresponding value for 0—£10 V / 4-20 mAis
O—maximum output frequency (Pr.01-00).

When you use torque command or torque limit, the corresponding value for 0-+10V / 4-20 mAis
O—maximum output torque (Pr.11-27).

When you use the torque compensation, the corresponding value for 0-+10 V / 4-20 mA is 0—the
motor rated torque.

The analog input AVI / ACI (use with Switch terminal to switch SW2 to 0-10 V) supports KTY84.
The AUI does not support this function.

When you use KTY84, you can only choose either AVI or ACI at the same time. The AVI is prior to
ACI.

When the settings for Pr.03-00—Pr.03-02 are the same, the AVI input is selected first.
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Positive torque
A

Pr.03-00-02=9 N
Regenerative _ Pr.03-00-02=7
torque limit \ — Positive torque limit

Pr.03-00-02=10
Positive/negative ¥
torque limit i

Reverse > Forward

Pr.03-00-02=10 —___~
Positive/negative

torque limit Pr.03-00-02=9
t/ Regenerative
Pr.03-00-02=8 - torque limit

Negative torque limit

» EOEEIVKEE AV Analog Input Bias

Settings -100.0-100.0%
Sets the corresponding AVI voltage for the external analog input 0.

» mACI Analog Input Bias

Settings -100.0-100.0%

Negative torque

Default: 0.0

Default: 0.0

Sets the corresponding ACI current for the external analog input 0.

” MAUI Analog Voltage Input Bias
Default: 0.0

Settings -100.0-100.0%

Sets the corresponding AUl voltage for the external analog input 0.
The corresponding external input voltage / current signal and the set frequency is 0—-10 V (4-20

mA) corresponds to 0—maximum frequency (Pr.01-00).

» BEZI\Fa AV Positive / Negative Bias Mode
» BEEEIACI Positive / Negative Bias Mode

s mAUI Positive / Negative Bias Mode
Default: 0

Settings  0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage while serving as the center

4: Serve bias as the center

Using negative bias to set the frequency greatly reduces the noise interference. In a noisy
environment, do NOT use signals less than 1 V to set the drive’s operation frequency.
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In the diagram below: Black line: Curve with no bias. Gray line: curve with bias|

Diagram 1

Frequency
A
60Hz

54Hz

V¢&———————
10987654321 1234567 8910

Diagram 2
Frequency

A
60Hz

6Hz

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

V  Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

~»V Pr.03-10 (Analog Frequency Command for Reverse Run)

Ve —
10987654321 12345678910

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11Analog Input Gain (AVI)=100%

Diagram 3
Frequency Pr.03-03=10%
A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
54Hz 0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
6Hz
Ve Pr.03-10 (Analog Frequency Command for Reverse Run)
10987654321 | 12345678910 : : :
0: Negative frequency is not valid.

Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) =100%
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Diagram 4

Frequency
A
60Hz

54Hz

V4¢————
10987654321 12345678910

Diagram 5

Frequency
4

A
60Hz
54Hz

- P R S T B R
10987654321 1234567 8910

Diagram 6
Frequency

A

60Hz

6Hz |4

<
10987654321

>V
12345678910

Chapter 12 Description of Parameter Settings | C2000-HS

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11Analog Input Gain (AVI)= 100%
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Diagram 7

Frequency

A
60Hz

54Hz

6Hz

10987654321 1234567 8910

Diagram 8

Frequency
A
60Hz

54Hz

B6Hz? 1234567 8910

Diagram 9

Frequency
A
60Hz

6Hz

<
10987654321

>V
1234567 8910

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative

frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

vy Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

12.1-03-5



Diagram 10

Frequ
A
60Hz

ency

4 ' ey oy
10987654321

Diagram 11

—
12345678910

Frequency

A

60Hz

6Hz

10987654321

1234567 8910

Diagram 12

Frequency
A

60Hz

6Hz

Pl

N
10987654321

1234567 8910
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Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) =100%
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Diagram 13

Frequency

A
60Hz

6Hz

»

L
12345678910

Pl
N
10987654321

Diagram 14

Frequency

A
60Hz

>V

10987654321

Diagram 15
Frequency

A
60Hz

6Hz

L
1234567 8910

-V«
10987654321

12345678910

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)=100%

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or

external teriminal control.
Pr.03-11 Analog Input Gain (AVI)=100%

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

»V Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or

external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%
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Diagram 16
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Freq‘uency Pr.03-03=-10%

A
60Hz

6Hz

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

>V Pr.03-10 (Analog Frequency Command for Reverse Run)

-V«
10987654321 1234567 8910

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Diagram 17
Frequency Pr.03-03=10%
A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
-V« vy  Pr.03-10 (Analog Frequency Command for Reverse Run)
10987654321 12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)=111.1%
10/9=111.1%
Diagram 18
Frequency Pr.03-03=10%
60HzA Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

- Pr.03-10 (Analog Frequency Command for Reverse Run)

A

N
10987654321

\Y . : :
12345678910 0: Negative frequency is not valid.
Forward and reverse run is controlled

by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI1)=111.1%
10/9=111.1%
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Diagram 19

Settings | C2000-HS

Frequency

A
60Hz

6.66HZ

10987654321

Diagram 20

Freque

A
60Hz

4 4
1098765432

Diagram 21

1234567 8910

ncy

1234567 8910

Frequency

A
60Hz

-V
10987654321

12345678910

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11Analog Input Gain (AVI) = 111.1%
10/9=111.1%
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Diagram 22

Frequency

A
60Hz

6.66Hz

4\\\\\\\\\\
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Diagram 23

>
12345678910

Frequency

A
60Hz

6.66Hz

10987654321

1234567 8910

Diagram 24
Frequency
y
60Hz
Ve——————————
-6.66Hz 12345678910
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Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr03-11Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%
10/9=111.1%
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Diagram 25
Frequency
A
60Hz
6Hz
- »
V0676545271 12345678010 Y

Diagram 26
Frequency
A
60Hz
-V<¢ »
1098765 4321 1234567 8910

Diagram 27
Frequency

A
60Hz

6Hz

10987654321 1234567 8910

Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:

} . . _-1.11
6%8\'/"2 = ?Of’)ﬁvz) xv=%=-1.11v £03-03="5"x100%
=11.1%
10V

Calculate the gain: 03-11 =171V x100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:

60-6Hz _ _6-0Hz
IOV T (0-xV)

-1.11

j_0=_1 A1V +403-03="55-x100%

xV= 9
=11.1%

Calculate the gain: 03-11= 19%, x100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:

60-6Hz _ 6-0Hz 10 _ < oznas-1.11
0V = (0 xv) XV=—g-=-1.11V 03-03= —57x100%
1oV =11.1%
Calculate the gain: 03-11= 1.7 100%=90.0%
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Diagram 28
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Diagram 29
Frequency

A
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Diagram 30
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A
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Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency =reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:

60-6Hz _ 6-OHz

_ 10 _ ~.03-03=111
OV = (O xv) XY= —g-=-1.11V 03-03=—5"x100%

=

10V =-11.1%
Calculate the gain: 03-11= v 100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

=

Calculate the bias:

60-6Hz _ _6-0Hz
10V = (0-xV)

+.03-03= Lt x100%

=-11.1%

o= =111y

Calculate the gain: 03-11= 1%« 100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:

60-6H 6-0H ‘ .11
TV = O-xv)” AV=—g-=-1.11V $03:03="5ix100%
=11.1%

Calculate the gain: 03-11= 1%« 100%=90.0%
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Diagram 31

Frequency
A
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Diagram 32
Frequency
A
60Hz
6Hz
-V< >
1098 7654321 1234567 8910

Diagram 33
Frequency
A
60Hz
54Hz
10987654321
4 b

-Ve

y S ——
1234567 8910

60Hz

Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias:
60-6Hz

_ _6-0Hz

— 10 - .‘. - =-1'11
TV = 0xvy- XV=g-=1.11V 03-03="55-x100%
=11.1%

10V

Calculate the gain: 03-11= MV x100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

=\

Calculate the bias:

60-6tz _ _6-OHz ».03-03="Ldx100%

TV = (0-xV)
=11.1%

Calculate the gain: 03-11= 19%  x100%=90.0%

Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-13 Analog Positive Input Gain (AUI) =100%
Pr.03-14 Analog Positive Input Gain (AUI) =100%
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Diagram 34
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
60Hz Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center
1098 7654 321
-V« >\
1234567 8910 Pr.03-13 Analog Positive Input Gain (AUI) = 100%
Pr.03-14 Analog Positive Input Gain (AUI) = 100%
60Hz
Diagram 35
Frequency )
A Pr.00-21=0 (Digital keypad control and run in FWD direction)
p— 60Hz Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
54Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

10987654321
Ve ; V

12345678910  pro3.13Analog Positive Input Gain (AUI) = 100%

Pr.03-14 Analog Positive Input Gain (AUI) = 100%

60Hz
Diagram 36
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
60Hzﬁ Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
54Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

1098 7654321 N
Pr.03-13 Analog Positive Input Gain (AUI) = 100%

Pr.03-14 Analog Positive Input Gain (AUI) = 100%

234567 8910
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Diagram 37
Frequency
A Pr.00-21=0 (Digital keypad control and run in FWD direction)
60Hz Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

‘1()9 87654321 o
- 12345678910

Pr.03-13 Analog Positive Input Gain (AUI) = 111.1%

(10/9)*100% = 111.1%

Pr.03-14 Analog Positive Input Gain (AUIl) = 100%

60Hz
Diagram 38
Frequency
Pr.00-21=0 (Digital keypad control and run in FWD direction)
60Hz Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

10987654 32 1
-V4 Y
12345678910 pro3-13Analog Positive Input Gain (AUI) = 100%

Pr.03-14 Analog Positive Input Gain (AUI) =90.0%
(10/11)*100% = 90.9%

60Hz
Diagram 39
Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
60HZ Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

1098 7654321

-V T 2345678010 Y
Pr.03-13 Analog Positive Input Gain (AUl)=111.1%
(10/9)*100% = 111.1%

Pr.03-14 Analog Positive Input Gain (AUl) = 90.0%
(10/11)*100% = 90.9%

60Hz
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Diagram 40

Frequency Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

10987654321
12345678910>V

Pr.03-13 Analog Positive Input Gain (AUI) =111.1%

(10/9)*100% = 111.1%

Pr.03-14 Analog Positive Input Gain (AUI) =90.0%
(10/11)*100% = 90.9%

60Hz

4 MReverse Setting when Analog Signal Input is Negative Frequency
Default: 0
0: Negative frequency is not allowed. The digital keypad or external terminal
controls the forward and reverse direction.
1: Negative frequency is allowed. Positive frequency = run in forward
direction; negative frequency = run in reverse direction. The digital keypad

Settings

or external terminal control cannot switch the running direction.

Use this parameter only for AVI or ACI analog input.
Requirements for negative frequency (reverse running)

1. Pr.03-10 =1
2. Bias mode = Serve bias as the center
3. Corresponded analog input gain < 0 (negative); this makes the input frequency negative.

In using the additional analog input function (Pr.03-18 = 1), when the analog signal is negative
after the addition, you can set this parameter to allow or not allow the reverse running. The result

after adding depends on the “Requirements for negative frequency (reverse running)”.

» EET U AV Analog Input Gain
” MACI Analog Input Gain

» BET K AUI Analog Positive Input Gain
4 MAUI Analog Negative Input Gain
Default: 100.0

Settings -500.0-500.0%
Pr.03-03-Pr.03-14 are used when the Frequency command source is the analog voltage or

current signal.

» IFEREIAV! Analog Input Filter Time
» MACI Analog Input Filter Time

» BET VA AUI Analog Input Filter Time

Settings 0.00-20.00 sec.
Analog signals, such as those entering AVI, ACI and AUI, are commonly affected by interference

Default: 0.01
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that affects the stability of the analog control. Use the Input Noise Filter to create a more stable
system.

When the time constant setting is too large, the control is stable but the control response is slow.
When the time constant setting is too small, the control response is faster but the control may be
unstable. For optimal setting, adjust the setting based on the control stability or the control
response.

» MAnalog Input Addition Function
Default: 0

Settings 0: Disable (AVI, ACI, AUI)
1: Enable

When Pr.03-18 = 1:
Example 1: Pr.03-00 = Pr.03-01 = 1, Frequency command = AVI + ACI
Example 2: Pr.03-00 = Pr.03-01 = Pr.03-02 = 1, Frequency command = AVI + ACI + AUI
Example 3: Pr.03-00 = Pr.03-02 = 1, Frequency command = AVI + AUI
Example 4: Pr.03-01 = Pr.03-02 = 1, Frequency command = ACI + AUI
When Pr.03-18 = 0, and the analog input setting settings (Pr.03-00—Pr.03-02) are the same, ACI

has priority over ACIl and AUI (AVI > ACI > AUI).
Frequency
Fmax(01-00)
10V or 16mA or 20mA
Fcmd: the corresponding frequency of 10V or 20mA
ay:0~10V, 4~20mA, 0~20mA

bias : Pr.03-03,Pr. 03-04, Pr.03-05
gain : Pr.03-11, Pr.03-12, Pr.03-13, Pr.03-14

Fcmd=[(aytbias)*gain]*

Voltage

4 mSignal Loss Selection for Analog Input 4-20 mA
Default: 0
Settings 0: Disable
1: Continue operation at the last frequency
2: Decelerate to 0 Hz
3: Stop immediately and display ACE

Determines the treatment when the 4-20 mA signal is lost [AVIc (Pr.03-28 = 2) or AClIc (Pr.03-29
= 0)].

When Pr.03-28 # 2, the voltage input to AVI terminal is 0—10 V or 0—20 mA, and the Pr.03-19 is
invalid.

When Pr.03-29 # 0, the voltage input to ACI terminal is 0—10 V or 0-20 mA, and the Pr.03-19 is
invalid.

When the setting is 1 or 2, the keypad displays the warning code ANL. It keeps blinking until the
ACI signal is recovered.

When the motor drive stops, the condition that causes the warning does not exist, so the warning
automatically disappears.
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» IFEEZIAFM1 Multi-function Output 1

Default: 0
~ BOKEyX I AFM2 Multi-function Output 2
Default: 0
Settings 0-25
Function Chart
Settings Functions Descriptions
0 Output frequency (Hz) Maximum frequency Pr.01-00 is processed as 100%.
1 Frequency command (Hz) Maximum frequency Pr.01-00 is processed as 100%.
2 Motor speed (Hz) Maximum frequency Pr.01-00 is processed as 100%.
3 Output current (rms) (2.5 x drive’s rated current) is processed as 100%
4 Output voltage (2 x motor’s rated voltage) is processed as 100%
5 DC bus Voltage 450V (900 V) = 100%
6 Power factor -1.000-1.000 = 100%
7 Power (2 x drive’s rated power) is processed as 100%
9 AVI 0-10 V = 0-100%
10 |ACI 4-20 mA = 0-100%
11 |AUI -10-10V = 0-100%
12  |Iq current command (2.5 x drive’s rated current) is processed as 100%
13  |lq feedback value (2.5 x drive’s rated current) is processed as 100%
14 |Id current command (2.5 x drive’s rated current) is processed as 100%
15 |Id feedback value (2.5 x drive’s rated current) is processed as 100%
Maximum operation frequency Pr.01-00 is processed as
19 |PG2 frequency command
100%.
For CANopen communication analog output
Terminal | Address
20 |CANopen analog output AFM1 2026-A1
AFM2 2026-A2
AO10 2026-AB
AO11 2026-AC
For RS-485 (InnerCOM / Modbus) control analog output
Terminal | Address
21 RS-485 analog output AFM1 26A0H
AFM2 26A1H
AO10 26AAH
AO11 26ABH
Communication analog output (CMC-EIP01, CMC-PNO1,
CMC-DNO1)
Communication card analog Terminal | Address
22 output AFM1 26A0H
AFM2 26A1H
AO10 26AAH
AO11 26ABH
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Settings Functions Descriptions

Pr.03-32 and Pr.03-33 control the voltage output level.

23 |Constant voltage output
0-100% of Pr.03-32 corresponds to 0—10 V of AFM1.

CANopen and RS-485 analog
25 out For CANopen and InnerCOM control output
outpu

» IFEEEIAFM1 Analog Output Gain 1
» IFERZIAFM2 Analog Output Gain 2

Settings 0.0-500.0%

Default: 100.0

Default: 100.0

Adjusts the voltage level outputted to the analog meter from the analog signal (Pr.03-20) output
terminal AFM of the drive.

» IFEEZI AF-M1 Analog Output 1 in REV Direction
Default: 0
» IFEEER AFM2 Analog Output 2 in REV Direction
Default: 0
Settings  0: Absolute value of output voltage
1: Reverse output 0 V; forward output 0—-10 V
2: Reverse output 5-0 V; forward output 5-10 V

10V (20 mA) 10V (20 mA) 10V (20 mA)
\‘/ Physical ,Physical Physical
“quantity . "quantity quantity
O mA) ’ 0 mA)
‘ Pr.03-22=0 ‘ Pr.03-22=1 Pr.03-22=2
Pr.03-25=0 Pr.03-25=1 Pr.03-25=2

Selections for the analog output direction

~ EEEyYal AFM2 Output Bias

Settings -100.00-100.00%

Example 1, AFM2 0-10 V is set to the output frequency, the output equation is:
10 V x (output frequency + Pr.01-00) x Pr.03-24 + 10 V x Pr.03-27

Example 2, AFM2 0-20 mA is set to the output frequency, the output equation is:
20 mA x (output frequency + Pr.01-00) x Pr.03-24 + 20 mA x Pr.03-27

Example 3, AFM2 4-20 mA is set to the output frequency, the output equation is:
4 mA + 16 mA x (output frequency + Pr.01-00) x Pr.03-24 + 16 mA x Pr.03-27

This parameter sets the corresponding voltage for the analog output 0.

Default: 0.00
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» JFEEZIPAVI Terminal Input Selection
Default: 0

Settings 0: 0-10V
1: 0-20 mA
2:4-20 mA

” MACI Terminal Input Selection
Default: 0

Settings 0: 4-20 mA
1:0-10V
2: 0-20 mA
When you change the input mode, verify that the external terminal switch (SW3, SW4)

corresponds to the setting for Pr.03-28—Pr.03-29.
When you change the setting, proportion to the corresponding AVI and ACI will change to default.

MPLC Analog Output Terminal Status

Monitor the status of PLC analog output terminals

Default: Read only

Settings
Pr.03-30 displays the external multi-function output terminal that used by PLC.
0=0FF
Weights 2™ 2™ 2% 2" 2" 2'° 2° 2° 27 2° 2° 2¢ 2% 2% 2" 2° 1=ON
bit |15/14|13[12|11/10/ 9| 8|7 |6 |54 |32/ 1|0 AFM 1
AFM 2

NOTE
2=128 =64
5 4
2’=32 2'=16
2°=4 2'=2

3

8

2
20
For Example:

When Pr.03-30 displays 0002h (hex), it means that AFM2 is used by PLC.

0=Not used by PLC
Weights 27 2° 25 2% 23 22 2! 20 1=Used by PLC

bit |/o/0f0|0/0|0O|1]|0 AFM 1
AFM 2
Display value
2=1x2"+0x2°
=bit 1x2"+bit 0x2°
~ BRI AFM2 Output Selection
Default: 0

Settings 0: 0-20 mA output
1: 4-20 mA output

~ BRIy IR AFM1 DC Output Setting Level
» BRI AFM2 DC Output Setting Level

Settings 0.00-100.00%

Default: 0.00
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» JEEEE AFM1 Output Filter Time
~ REEII AFM2 Output Filter Time

Default: 0.01
Settings  0.00-20.00 sec.
4 MMulti-function Output (MO) by Al Level Source
Default: 0
Settings 0: AVI
1. ACI
2: AUI

~» IREER Al Upper Level (MO)

Settings -100.00-100.00%

Default: 50.00

» IR A Lower Level (MO)

Settings -100.00-100.00%

Use this function (Pr.03-44) with the multi-function output setting 67 (analog input level reached).
The MO is active when the Al input level is higher than Pr.03-45. The MO is disabled when the Al
input is lower than Pr.03-46.

When setting levels, Pr.03-45 Al upper level must be higher than Pr.03-46 Al lower level.

» mAnalog Input Curve Selection

Settings  0: Normal Curve

Default: 10.00

Default: 0

: Three-point curve of AVI

: Three-point curve of ACI

: Three-point curve of AVl & ACI

: Three-point curve of AUI

: Three-point curve of AVI & AUI

: Three-point curve of ACI & AUI

: Three-point curve of AVl & ACI & AUI

N O OB~ WON -

B

Sets the calculation method for analog input.

B

When Pr.03-50 = 0, all analog input signal is calculated by bias and gain.

When Pr.03-50 = 1, AVI calculates by frequency and voltage / current (Pr.03-51-03-56), other

analog input signal calculates by bias and gain.

[ When Pr.03-50 = 2, ACI consulates by frequency and voltage / current (Pr.03-57-03-62), other
analog input signal calculates by bias and gain.

LL] When Pr.03-50 = 3, AVI and ACI calculate by frequency and voltage/ current (Pr.03-51-03-62),
other analog input signal calculates by bias and gain.

) When Pr.03-50 = 4, AVI calculates by frequency and voltage / current (Pr.03-63—03-74), other
analog input signal calculates by bias and gain.

L] When Pr.03-50 = 5, AVI and AUI calculate by frequency and voltage / current (Pr.03-51-03-56

and Pr.03-63—-03-74), other analog input signal calculates by bias and gain.

B
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When Pr.03-50 = 6, ACI and AVI calculate by frequency and voltage / current (Pr.03-57-03-74),

other analog input signal calculates by bias and gain.

When Pr.03-50 = 7, all analog input signal calculate by frequency and voltage / current

(Pr.03-51-03-74).
~ EEEYEAVI| Lowest Point
Settings Pr.03-28 =0, 0.00-10.00 V

Pr.03-28 = 1, 0.00-20.00 mA
Pr.03-28 = 2, 4.00-20.00 mA

Default: 0.00 / 0.00 / 4.00

~ BVEECYARAV| Proportional Lowest Point

Settings -100.00-100.00%

Default: 0.00

~ EOEELX I AV| Mid-Point

Settings Pr.03-28 = 0, 0.00-10.00 V
Pr.03-28 = 1, 0.00-20.00 mA
Pr.03-28 = 2, 4.00-20.00 mA

Default: 5.00 / 10.00 / 12.00

~ EVRELY- S AV| Proportional Mid-Point

Settings -100.00-100.00%

Default: 50.00

~ KT AV Highest Point

Settings Pr.03-28 =0, 0.00-10.00 V
Pr.03-28 = 1, 0.00-20.00 mA
Pr.03-28 = 2, 4.00-20.00 mA

Default: 10.00 / 20.00 / 20.00

~ BVEELIMAVI Proportional Highest Point

Settings -100.00-100.00%

Default: 100.00

LLJ When Pr.03-28 = 0, AVI setting is 0-10 V and the unit is in voltage (V).
When Pr.03-28 # 0, AVI setting is 0-20 mA or 4-20 mA and the unit is in current (mA).
LIl When you set the analog input AVI to frequency command, 100% corresponds to Fmax (Pr.01-00

Maximum Operation Frequency).

L) The requirement for these three parameters (Pr.03-51, Pr.03-53 and Pr.03-55) is Pr.03-51 <
Pr.03-53 < Pr.03-55. The values for three proportional points (Pr.03-52, Pr.03-54 and Pr.03-56)
have no limits. Values between two points are calculated by a linear equation. The ACI and AUI

are same as AVI.

LLI The output percentage is 0% when the AVI input value is lower than the lowest point setting.
Example: Pr.03-51 = 1 V; Pr.03-52 = 10%. The output is 0% when AVI input is lower than 1 V. If
the AVI input varies between 1 V and 1.1V, the drive’s output frequency is between 0% and

10%.
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Pr.03-51=0V; Pr.03-52=0%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=10V; Pr.03-56=100%

Frequency

A

A
_ 60Hz
Pr.03-56—» 80z

Pr.03-54—p 30Hz
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(50%)
Pr.03-52—p¥ ' 2%
12345678 91T0
Pr.03-51 Pr.03-53 Pr.03-55
Pr.03-51=1V; Pr.03-52=10%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=10V; Pr.03-56=100%
Frequency
A
_ 60H
Pr.03 56—»(10002)
_ 30H
Pr.03-54—p (5002)
- 6H
Pr.03 52-»(10z%) Y
12345678 91To
Pr.03-51 Pr.03-53 Pr.03-55
Pr.03-51=0V; Pr.03-52=10%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=10V; Pr.03-56=100%
Frequency
V'
_ 60H
Pr.03 56—»(100%
_ 30H
Pr.03-54—p (50°/§)
- 6H
Pr.03 52_’(102%) v

12345678910

T

Pr.03-51=0V; Pr.03-52=100%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=10V; Pr.03-56=0%

Frequency
A

Pr.03-52—p 60Hz
' > 100%)

- 30Hz
Pr.03-54—p (50%)

Pr.03-56 —pt
12345678910

?

Pr.03-53 Pr.03-55

Pr.03-51

Pr.03-51=1V; Pr.03-52=10%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=9V; Pr.03-56=100%

Frequency

A
P - 60Hz
r.03 56—»(100%)

_ 30Hz
Pr.03-54— 304z

Pr.03-52—pk

1234567 8910

Pr.03-51 Pr.03-53

Pr.03-51=1V; Pr.03-52=0%
Pr.03-53=5V; Pr.03-54=50%
Pr.03-55=10V; Pr.03-56=100%

Frequency

A

A
- 60Hz
Pr.03-56— 601tz

_ 30Hz
Pr.03-54—» 3042,

Pr.03-52—p

Pr.03-55

12345678910

bty

4 03-57

Pr.03-51 Pr.03-53 Pr.03-55

ACI Lowest Point

Settings

Pr.03-29 = 0, 4.00-20.0 mA
Pr.03-29 = 1, 0.00-10.00 V
Pr.03-29 = 2, 0.00-20.00 mA

Pr.03-51

Pr.03-53 Pr.03-55

Default: 4.00 / 0.00 / 0.00
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s mACI Proportional Lowest Point

Default: 0.00
Settings -100.00-100.00%

» IREEEMACI Mid-Point

Default: 12.00/5.00/ 10.00
Settings Pr.03-29 = 0, 4.00-20.00 mA
Pr.03-29 = 1, 0.00-10.00 V
Pr.03-29 = 2, 0.00-20.00 mA

» IEEXXIAC! Proportional Mid-Point

Default: 50.00
Settings -100.00-100.00%

» IEEXXIAC! Highest Point

Default: 20.00 / 10.00 / 20.00
Settings Pr.03-29 =0, 4.00-20.00 mA
Pr.03-29 = 1, 0.00-10.00 V
Pr.03-29 = 2, 0.00-20.00 mA

» MACI Proportional Highest Point

B

B

Default: 100.00
Settings -100.00-100.00%

When Pr.03-29 = 1, ACI setting is 0-10 V and the unit is in voltage (V).

When Pr.03-29 # 1, ACI setting is 0—20 mA or 4—20 mA and the unit is in current (mA).

When you set the analog input ACI to frequency command, 100% corresponds to Fmax
(Pr.01-00 Maximum Operation Frequency).

The requirement for these three parameters (Pr.03-57, Pr.03-59 and Pr.03-61) is Pr.03-57 <
Pr.03-59 < Pr.03-61. The values for three proportional points (Pr.03-58, Pr.03-60 and Pr.03-62)
have no limits. Values between two points are calculated by a linear equation.

The output percentage is 0% when the ACI input value is lower than the lowest point setting.
Example:

Pr.03-57 = 2 mA; Pr.03-58 = 10%. The output becomes 0% when AVI input is lower than 2 mA. If
the ACI input varies between 2 mA and 2.1 mA, the drive’s output frequency oscillates between
0% and 10%.

» BVEE X Positive AUl Voltage Lowest Point

Default: 0.00
Settings  0.00-10.00 V
” MPositive AUI Voltage Proportional Lowest Point
Default: 0.00
Settings  -100.00-100.00%
» IEEXEPositive AUI Voltage Mid-Point
Default: 5.00

Settings 0.00-10.00 V
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N mPositive AUI Voltage Proportional Mid-Point
Default: 50.00
Settings -100.00-100.00%

~ EEE YA Positive AUI Voltage Highest Point
Default: 10.00
Settings 0.00-10.00 V

~ EEET I Positive AUl Voltage Proportional Highest Point
Default: 100.00
Settings -100.00-100.00%

) When you set the positive voltage AUI to the Frequency command, 100% corresponds to Fmax
(Pr.01-00 Maximum Operation Frequency) and the motor runs in the forward direction.

[ The requirement for these three parameters (Pr.03-63, Pr.03-65 and Pr.03-67) is Pr.03-63 <
Pr.03-65 < Pr.03-67. The values for three proportional points (Pr.03-64, Pr.03-66 and Pr.03-68)
have no limits. There is a linear calculation between two points.

[ The output percentage becomes 0% when the positive voltage AUl input value is lower than the
lowest point setting.
For example:
Pr.03-63 = 1 V; Pr.03-64 = 10%, then the output becomes 0% when the AUl inputis <1 V. If the
AUl input swings between 1 V and 1.1V, the drive’s output frequency oscillates between 0% and
10%.

[ Use Pr.03-51-03-68 to set the open circuit corresponding function of analog input value and max.

operation frequency (Pr.01-00), as shown in the figure below:
A

Pr.01-00

Proportional High Point
AVI: Pr.03-56

ACI: Pr.03-62

AUI: Pr.03-68

Proportional Mid Point

AVI: Pr.03-54

ACI: Pr.03-60

AUI: Pr.03-66

Proportional Low Point

AVI: Pr.03-52

ACI: Pr.03-58

AUI: Pr.03-64 P Analog Input
Voltage Low Point Voltage Mid Point  Voltage High Point 20mA/10V
AVI: Pr.03-51 AVI: Pr.03-53 AVI: Pr.03-55
ACI: Pr.03-57 ACI: Pr.03-59 ACI: Pr.03-61
AUI: Pr.03-63 AUI: Pr.03-65 AUI: Pr.03-67

N mNegative AUI Voltage Highest Point
Default: 0.00

Settings -10.00-0.00 V

~ EEEr{I Bl Negative AUl Voltage Proportional Highest Point
Default: 0.00
Settings -100.00-100.00%
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» BVETY 4Bl Negative AUI Voltage Mid-Point
Default: -5.00
Settings -10.00-0.00 V

» B\EEr#AlNegative AUl Voltage Proportional Mid-Point
Default: -50.00
Settings -100.00-100.00%

» IR &Il Negative AUl Voltage Lowest Point
Default: -10.00
Settings -10.00-0.00 V

» BEE e 3l Negative AUI Voltage Proportional Lowest Point
Default: -100.00
Settings -100.00-100.00%

When you set the negative voltage AUI to Frequency command, 100% corresponds to Fmax
(Pr.01-00 Maximum Operation Frequency) and the motor runs in the reverse direction.

The requirement for these three parameters (Pr.03-69, Pr.03-71 and Pr.03-73) is Pr.03-69 <
Pr.03-71 < Pr.03-73. The values for three proportional points (Pr.03-70, Pr.03-72 and Pr.03-74)
have not limits. There is a linear calculation between two points.

The output percentage becomes 0% when the negative AUI input value is lower than the lowest
point setting. For example:

Pr.03-69 = -1 V; Pr.03-70 = 10%, then the output becomes 0% when the AUl inputis =2-1 V. If the
AUl input swings between -1V and -1.1 V, the drive’s output frequency oscillates between 0%
and 10%.
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04 Multi-step Speed Parameters

# You can set this parameter during operation.

» EE VI 1st Step Speed Frequency
2nd Step Speed Frequency

m&d Step Speed Frequency
m4th Step Speed Frequency
5th Step Speed Frequency
6th Step Speed Frequency
» 7th Step Speed Frequency
s 8th Step Speed Frequency
s 9th Step Speed Frequency
s 10th Step Speed Frequency
mmth Step Speed Frequency
mmth Step Speed Frequency
M13th Step Speed Frequency
m14th Step Speed Frequency
m15th Step Speed Frequency

Settings 0.0-1500.0 Hz

X X X X X

X X X X X

Default: 0.0

The upper limit of setting range is the same as the maximum operation frequency of Pr.01-00.

Use the multi-function input terminals (refer to settings 1—4 of Pr.02-01-02-08 and
Pr.02-26—02-31 Multi-function Input Command) to select the multi-step speed command (the
maximum is 15" step speed). Pr.04-00 to Pr.04-14 set the multi-step speed (frequency) as shown
in the following diagram.

The external terminal / digital keypad / communication controls the RUN and STOP commands
with Pr.00-21.

You can set each multi-step speed between 0.0-1500.0 Hz during operation.

Explanation for the timing diagram of the multi-step speed and external terminals
The related parameter settings are:
1. Pr.04-00-04-14: set the 15t to 15" multi-step speed (to set the frequency of each step speed)
2. Pr.02-01-02-08 and Pr.02-26—02-31: set the multi-function input terminals (multi-step speed

command 1-4)
[ Related parameters:
® Pr.01-22 JOG Frequency

Pr.02-01 Multi-function Input Command 1 (MI1)

Pr.02-02 Multi-function Input Command 2 (MI2)

Pr.02-03 Multi-function Input Command 3 (MI3)

[ ]
[ ]
([ ]
® Pr.02-04 Multi-function Input Command 4 (Mi4)
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Frequency

RUN/STOP

2nd speed

1st speed
04-00,

Mastef Speed

8th speed

04-07

7th speed

04-06

6th speed

04-05

5th speed
04-04

4th speed
04-03

9th speed
04-08

10th speed
04-09

11th speed
04-10
12th speed
04-1

04-02 13th speed
04-12 JOG Frequency
14th speed 01-22

/ v

3rd speed

04-01

1.2

Keypad/External terminals '
/Communication ™!

Multi-function | 15'SPeed

terminals

OFF ON

ON
ON

ON ON ON ON

ON ON |

ON ON

ON

OFF [ O

2nd speed
MI1-MI4

Pr.02-01—02-08 | 3rdspeed

OFF ON ON

15ths

04-14
3 4,5, 6 7 8 910 11 12 13 1415

I

OFF

[ ON

4th speed
JOG Frequency

ON
OFF ON

o
—
@)
w
=
®

=

o

VLESTA PLC Buffer 7
VLS PLC Buffer 8
mPLC Buffer 9
1=/ Pl C Buffer 10
I L C Buffer 11
YR PLC Buffer 12
XX WPLC Buffer 13
VLS L PLC Buffer 14
I PLC Buffer 15
» IRLEI P PLC Buffer 16
» A I PLC Buffer 17
» LS PLC Buffer 18
» IRZELIPLC Buffer 19

XX XX X X X X X X X X X X XX

Settings

Multi-speed via External Terminals

Default: 0

0-65535

[

You can combine the PLC buffer with the built-in PLC function for a variety of applications.
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» PLC Application Parameter O
4 PLC Application Parameter 1
4 PLC Application Parameter 2
4 PLC Application Parameter 3
N PLC Application Parameter 4
4 PLC Application Parameter 5
4 PLC Application Parameter 6
4 PLC Application Parameter 7
» PLC Application Parameter 8
» PLC Application Parameter 9
~ XTI PLC Application Parameter 10
4 PLC Application Parameter 11
4 PLC Application Parameter 12
4 PLC Application Parameter 13
4 PLC Application Parameter 14
4 PLC Application Parameter 15
4 PLC Application Parameter 16
4 PLC Application Parameter 17
N PLC Application Parameter 18
4 PLC Application Parameter 19
4 PLC Application Parameter 20
4 PLC Application Parameter 21

4 mPLC Application Parameter 22
» XX PLC Application Parameter 23
4 PLC Application Parameter 24
4 MPLC Application Parameter 25
4 PLC Application Parameter 26
4 PLC Application Parameter 27
4 PLC Application Parameter 28
4 PLC Application Parameter 29

Default: 0
Settings 0-65535

Pr.04-70—Pr.04-99 are user-defined parameters. You can combine these 30 PLC Application
Parameters with the PLC programming for a variety of applications.
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05 Motor Parameters

The following are abbreviations for different types of motor:
® |[M: Induction motor

® PM: Permanent magnet synchronous AC motor

® |[PM: Interior permanent magnet synchronous AC motor
® SPM: Surface permanent magnet synchronous AC motor

mMotor Parameter Auto-Tuning

Settings  0: No function

# You can set this parameter during operation.

Default: 0

1: Simple rolling auto-tuning for induction motor (IM)

2: Static auto-tuning for induction motor

4: Dynamic test for PM magnetic pole (with the running in forward direction)
5: Rolling auto-tuning for PM (IPM / SPM)

6: Advanced rolling auto-tuning for IM flux curve

12: FOC Sensorless inertia estimation

13: Static auto-tuning for PM

Refer to Section 12-2 “Adjustment and Application” for more details of motor adjustment process.

mFuII-Ioad Current for Induction Motor 1 (A)
Default:
Depending on the model power
Settings Depending on the model power

Sets this value according to the rated current of the motor as indicated on the motor nameplate.
The default is 90% of the drive’s rated current.

Example: The rated current for a 7.5 HP (5.5 kW) is 25 A. The default is 22.5 A.

The setting range is between 40-120% of the rated current.

25 x40% =10A; 25 x 120% =30 A

N MRated Power for Induction Motor 1 (kW)
Default:
Depending on the model power
Settings  0.00-655.35 kW

Sets the rated power for motor 1. The default is the drive’s power value.

N mRated Speed for Induction Motor 1 (rpm)
Default: Depending on the
motor’s number of poles

Settings  0—xxxx rpm (Depending on the motor’s number of poles)

Sets the rated speed for the motor as indicated on the motor nameplate.

Pr.01-01 and Pr.05-04 determine the maximum rotor speed for IM.
For example: Pr.01-01 = 20 Hz, Pr.05-04 = 2, according to the equation 120 x 20 Hz + 2 = 1200
rom and take integers. Due to the slip of the induction motor, the maximum setting value for
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Pr.05-03 is 1199 rpm (1200 rpm — 1).

mNumber of Poles for Induction Motor 1
Default: 4

Settings 2-64

Sets the number poles for the motor (must be an even number).

Set up Pr.01-01 and Pr.05-03 before setting up Pr.05-04 to make sure the motor operates
normally. Pr.01-01 and Pr.05-03 determine the maximum set up number poles for the IM.
For example: Pr.01-01 = 20 Hz and Pr.05-03 = 39 rpm, according to the equation 120 x 20 Hz +
39 rpm = 61.5 and take even number, the number of poles is 60. Therefore, Pr.05-04 can be set
to the maximum of 60 poles.

mNo-load Current for Induction Motor 1 (A)
Default:
Depending on the model power
Settings 0.00-Pr.05-01 default

For model with 110 kW and above, default setting is 20% of motor rated current.

mStator Resistance (Rs) for Induction Motor 1
Default:

Depending on the model power
Settings 0.000-65.535 Q

(W LE I YAl Rotor Resistance (Rr) for Induction Motor 1
Default: 0.000

Settings 0.000-65.535 Q

(W LEE 3 Magnetizing Inductance (Lm) for Induction Motor 1

mStator Inductance (Lx) for Induction Motor 1
Default: 0.0

Settings 0.0-6553.5 mH

(VLYY Bl Full-load Current for Induction Motor 2 (A)
Default:
Depending on the model power
Settings Depending on the model power

Set this value according to the rated current of the motor as indicated on the motor nameplate.
The default is 90% of the drive’s rated current.
Example: The rated current for a 7.5 HP (5.5 kW) motor is 25 A. The default is 22.5 A.
The setting range is between 40—-120% of rated current.
25 x40% =10 A; 25 x 120% =30 A
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» IFEEREMRated Power for Induction Motor 2 (kW)
Default:
Depending on the model power
Settings 0.00-655.35 kW

Sets the rated power for motor 2. The default is the drive’s power value.

N mRated Speed for Induction Motor 2 (rpm)
Default: Depending on the
motor’s number of poles
Settings 0—xxxx rpm (Depending on the motor’s number of poles)

Sets the rated speed for the motor as indicated on the motor nameplate.

Pr.01-01 and Pr.05-04 determine the maximum rotor speed of IM.
For example: Pr.01-01 = 20 Hz, Pr.05-04 = 2, according to the equation 120 x 20 Hz + 2 = 1200
rpm and take integers. Due to the slip of the IM, the maximum setting value for Pr.05-15 is 1199
rem (1200 rpm — 1).

MNumber of poles for Induction Motor 2
Default: 4
Settings 2-64

Sets the number of poles for the motor (must be an even number).

Set up Pr.01-35 and Pr.05-15 before setting up Pr.05-16 to make sure the motor operates
normally. Pr.01-35 and Pr.05-15 determine the maximum set up number of poles.
For example: Pr.01-35 = 20 Hz and Pr.05-15 = 39 rpm, according to the equation 120 x 20 Hz +
39 rpm = 61.5 and take even number, the number of poles is 60. Therefore, Pr.05-16 can be set
to the maximum of 60 poles.

LTy Al No-load Current for Induction Motor 2 (A)
Default:

Depending on the model power
Settings  0.00—Pr.05-13 default

For model with 110 kW and above, default setting is 20% of motor rated current.

msmtor Resistance (Rs) for Induction Motor 2
Default:

Depending on the model power
Settings 0.000-65.535 Q

mRotor Resistance (Rr) for Induction Motor 2
Default: 0.000

Settings 0.000-65.535 Q
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MMagnetizing Inductance (Lm) for Induction Motor 2
Stator Inductance (Lx) for Induction Motor 2
Default: 0.0
Settings 0.0-6553.5 mH

mmduction Motor 1/2 Selection

Settings 1: Motor 1
2: Motor 2

Default: 1

Sets the motor currently operated by the AC motor drive.

~ EOELyX Il Frequency for Y-connection / A-connection Switch for an Induction Motor
Default: 600.0

Settings 0.0-1500.0 Hz

MY-connection ! A-connection Switch for Induction Motor
Default: 0
Settings 0: Disable
1: Enable

» MDelay Time for Y-connection / A-connection Switch for an Induction Motor
Default: 0.200
Settings 0.000-60.000 sec.

You can apply Pr.05-23-Pr.05-25 in a wide range of motors, and the motor coil executes the
Y-connection / A-connection switch as required. The wide range motors are related to the motor
design. In general, the motor has higher torque with low speed Y-connection, and has higher
speed with high speed A-connection).

Pr.05-24 enables and disables the switch of Y-connection / A-connection.

When you set Pr.05-24 as 1, the drive uses the Pr.05-23 setting and current motor frequency, and
switches the current motor to Y-connection or A-connection. You can switch the relevant motor
parameter settings simultaneously.

Pr.05-25 sets the switch delay time of Y-connection / A-connection.

When the output frequency reaches Y-connection / A-connection switch frequency, the drive
delays according to Pr.05-25 before activating the multi-function output terminals.

A-connection is finished >
Pr.02-01~02-08=30 ~
———<(
. "W v| U
Y-connection is finished A-connection control
el Pr.02-13~02-14=32 | 6| 0|
Pr.02-01~02-08=29 L\, RA o o S
Y-connection control
Pr.02-13~02-14=31
Xl Yl Z
—0 O 8!
E@o
—0 O

Y-A connection switch: can be used for wide range motor
Y-connection for low speed: higher torque can be used for rigid tapping
A-connection for high speed: higher torque can be used for high-speed drilling
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If the switch pointis 60 Hz, then the acceleration switch pointis 62 Hz

Deceleration switch pointis 58 Hz

Pr.05-23
Y-connection and A-connection
frequency switch point

! _Inthis area, motoris in free run status,

/ and AC motor drive stops outputting
i

Motor speed /
frequency

| ! i Delay time for Y-connection and i i\ Motor decreases speed
! ' i A-connection switch for an induction ! progressively with load inertia
i :
i

' ' motor (Pr.05-25)

Y-connection ON i Pr.02-13~02-14=31 E ON

control signal output '

Y-connection ; Pr.02-01~02-08=29

;

confirm signal input

A-connection ; i i
control signal output ! I ON i

Pr.02-13~02-14=32

A-connection ' ON I
confirm signal input
Pr.02-01~02-08=30 I: Mechanical bounce time
Freerun

€

>,
P

Output frequency //////7\\\\j\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Y-connection output
Pr.02-13~14=31 ON |

Y-connection
confirm signal input
Pr.02-01~08=29

ON

A-connection output

Pr.02-13~14=32 - ON
1 | |
A-connection P
confirm signal input L :
Pr.02-01~08=30 ! ! ON
Y-A switch error : l
! ' 2seconds
Delay time
Pr.05-25

MAccumulated Watt-hour for a Motor (W-hour)
Default: Read only

Settings 0.0-6553.5

MAccumulated Watt-hour for a Motor in Low Word (kW-hour)
Default: Read only

Settings 0.0-6553.5

L%/ Il Accumulated Watt-hour for a Motor in High Word (MW-hour)
Default: Read only

Settings 0-65535
Pr.05-28-05-30 record the amount of power consumed by the motors. The accumulation begins

when the drive is activated and the record is saved when the drive stops or turns OFF. The
amount of consumed watts continues to accumulate when the drive is activated again. To clear
the accumulation, set Pr.00-02 as 5 to return the accumulation record to O.

The accumulated total watts of the motor per hour = Pr.05-30 x 1000000 + Pr.05-29 x 1000 +
Pr.05-28 Wh
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Example: When Pr.05-30 = 76 MWh and Pr.05-29 = 150 kWh, Pr.05-28 = 400 Wh (or 0.4 kWh),
the accumulated total kilowatts of the motor per hour = 76 x 1000000 + 150 x 1000 + 40 =
76150400 Wh = 76150.4 kWh

mAccumulated Motor Operation Time (Min)
Default: 0
Settings 0-1439

MAccumulated Motor Operation Time (Day)
Default: 0
Settings 0-65535

Use Pr.05-31 and Pr.05-32 to record the motor operation time. To clear the operation time, set
Pr.05-31 and Pr.05-32 as 00. An operation time shorter than 60 seconds is not recorded.

05-33 Induction Motor (IM) or Permanent Magnet Synchronous AC Motor (PM)

Selection
Default: 0
Settings 0: IM
1. SPM
2:IPM
mmll-load current for a Permanent Magnet Synchronous AC Motor
Default:

Depending on the model power
Settings Depending on the model power

Sets the full-load current for the motor according to motor’s nameplate. The default is 90% of the
drive’s rated current.

For example: The rated current of a 7.5 HP (5.5 kW) is 25 A. The default is 22.5 A.
The setting range is between 40-120% of rated current.
25 x 40% =10A; 25 x 120% = 30 A

» mRated Power for a Permanent Magnet Synchronous AC Motor
Default:
Depending on the model power
Settings 0.00-655.35 kW

Sets the rated power for the permanent magnet synchronous motor. The default is the drive’s

power value.

N MRated speed for a Permanent Magnet Synchronous AC Motor
Default: 2000
Settings 0-65535 rpm

LI Y@ Pole number for a Permanent Magnet Synchronous AC Motor
Default: 10
Settings 0-65535
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(LT 3 System Inertia for a Permanent Magnet Synchronous AC Motor
Default: Depending on the

motor power
Settings 0.0-6553.5 kg-cm?

Default values are as below:

Rated Power Rated Power Rated Power

Default Default Default
HP kw HP kW HP kw
30 22 13.1 150 112 404.3 475 354 3848.5
40 30 18.0 175 130 437.4 535 399 5106.7
50 37 421 215 160 687.4
60 45 81.3 250 186 1000.0
75 56 281.5 300 224 1330.0
100 75 327.6 375 279 3330.0
120 89 364.5 420 313 3700.0

(LI 1 Il Stator Resistance for a Permanent Magnet Synchronous AC Motor
Default: 0.000

Settings  0.000-65.535 ©
MPermanent Magnet Synchronous AC Motor Ld

Default: 0.00
Settings 0.00-655.35 mH
mPermanent Magnet Synchronous AC Motor Lg

Default: 0.00
Settings 0.00-655.35 mH

» MPG Offset Angle for a Permanent Magnet Synchronous AC Motor
Default: 0

Settings  0.0-360.0°
When you set Pr.05-00 as 4, the drive detects the offset angle and writes it into Pr.05-42.

4 MKe Parameter of a Permanent Magnet Synchronous AC Motor
Default: 0.0

Settings 0-6553.5 V/krpm

Permanent magnet motor parameter (Vphase, rms / krpm)
When Pr.05-00 = 5, parameter Ke is calculated according to the motor’s actual operation.
When Pr.05-00 = 13, parameter Ke is automatically calculated according to the motor power,

current and rotor speed.
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06 Protection Parameters

~ ELEV V| ow Voltage Level
Default:

Settings Frame DO-D: 300.0—440.0 Vpc 360.0
Frame E and above: 380.0—440.0 Vpc 400.0
Sets the Low Voltage (Lv) level. When the DC bus voltage is lower than Pr.06-00, an Lv fault is
triggered, and the drive stops output and the motor coasts to stop.

» You can set this parameter during operation.

If the Lv fault is triggered during operation, the drive stops output and the motor coasts to stop.
There are three Lv faults: LvA (Lv during acceleration), Lvd (Lv during deceleration), and Lvn (Lv
in constant speed) that are triggered according to the status of acceleration or deceleration. You
must press RESET to clear the Lv fault. The drive automatically restarts if you set to restart after
momentary power loss (refer to Pr.07-06 Restart after Momentary Power Loss and Pr.07-07
Allowed Power Loss Duration for details).

If the Lv fault is triggered when the drive is in STOP status, the drive displays LvS (Lv during stop),
which is not recorded, and the drive restarts automatically when the input voltage is higher than
Pr.06-00 + Lv return level (as listed below).

Lv Return Level 460V

Frame DO-D 60 Voc

Frame E-H 80 Vbc
Voltage

A

DC bus voltage

Pr.06-00

Lv Error

» Time
» mOver-voltage Stall Prevention
Default: 760.0
Settings  0.0-900.0 Vpc
0.0: Disabled

Setting Pr.06-01 to 0.0 disables the over-voltage stall prevention function (connected with braking

unit or braking resistor). Use this setting when braking units or resistors are connected to the
drive.

Setting Pr.06-01 to a value > 0.0 enables the over-voltage stall prevention. This setting refers to
the power supply system and loading. If the setting is too low, then over-voltage stall prevention is
easily activated, which may increase the deceleration time.

Related parameters:
® Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 Deceleration Time 1-4
® Pr.02-13-Pr.02-14 Multiple-function Output (Relay 1 and Relay 2)
® Pr.02-16—Pr.02-17 Multiple-function Output (MO1 and MO2)
® Pr.06-02 Selection for Over-voltage Stall Prevention.
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” MSelection for Over-voltage Stall Prevention
Default: 0
Settings 0: Traditional over-voltage stall prevention
1: Smart over-voltage stall prevention

Use this function when you are unsure about the load inertia. When stopping under normal load,
the over-voltage does not occur during deceleration and meet the deceleration time setting.
Sometimes it may not stop due to over-voltage during decelerating to STOP when the load
regenerative inertia increases. In this case, the AC motor drive extends the deceleration time
automatically until the drive stops.

When you set Pr.06-02 to 0, during deceleration the motor exceeds the synchronous speed due
to load inertia. In this case, the motor becomes an electrical generator. The DC bus voltage may
exceed its maximum allowable value due to motor regeneration in some situations, such as
motor’s loading inertia being too high or drive’s deceleration time being set too short. When you
enable traditional over-voltage stall prevention and the DC bus voltage detected is too high, the
drive stops decelerating (output frequency remains unchanged) until the DC bus voltage drops
below the setting value.

High-voltage
at DC side
Over-voltage 4.\/'/\

detection level

Time
Output
frequency

N Output frequency held

«—

Deceleration characteristic
when over-voltage stall
prevention enabled

Time

previous deceleration time

the required time for decelerating to 0Hz when over-voltage
stall prevention is enabled.

When you set Pr.06-02 to 1 to use smart over-voltage stall prevention during deceleration, the
drive maintains the DC bus voltage when decelerating and prevents the drive from ov.

Frequency
A

BOHZ f--meeeeseeeeny

OQutput F
- OutputFrequency

P» Time
Voltage“
760VDC
DCBUS —I ¥

P Time
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When you enable the over-voltage stall prevention, the drive’s deceleration time is longer than
the setting.
If you encounter any problem with deceleration time, refer to the following guides for
troubleshooting.
1. Increase the deceleration time to a proper value.
2. Install a brake resistor (refer to Section 7-1 Brake Resistors and Brake Units Used in AC
motor Drives for details) to dissipate the electrical energy that is regenerated from the motor.
Related parameters:
® Pr.01-13, Pr.01-15, Pr.01-17, Pr.01-19 Deceleration Time 1-4
® Pr.02-13-Pr.02-14 Multiple-function Output (Relay 1 and Relay 2)
® Pr.02-16-Pr.02-17 Multiple-function Output (MO1 and MO2)
® Pr.06-01 Over-voltage Stall Prevention.

~ IV Over-current Stall Prevention during Acceleration
Default: 120

Settings 0-160% (100%: drive’s rated current)

100% corresponds to the rated current of the drive (Pr.00-01).

This parameter only works in VF and SVC control mode.

If the motor load is too large or the drive’s acceleration time is too short, the output current of the
drive may be too high during acceleration, and it may cause motor damage or trigger the drive’s
protection functions (oL or oc). Use this parameter to prevent these situations.

During acceleration, the output current of the drive may increase abruptly and exceed the setting
value of Pr.06-03. In this case, the drive stops accelerating and keeps the output frequency

constant, and then continues to accelerate until the output current decreases.
Output current

“—

Pr. 06-03
g Setting frequency

Over-current
\>— Output frequency

Detection Level
Over-cutrent stall pieventioniduring
acceleration, frequency held

Time

< »

Original setting of acceleration time

< »

Actual acceleration time when over-current
stall prevention is enabled

Refer to Pr.06-16 for more details of stall level in flux weakening region. The protection curve is

as follows:
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Stall level (%)

~

Pr.06-03

: Flux Weakening /
T R :
Constant Torque Region ' Constant Power Region

Pr.06-03 x Pr.06-16%f----------------- -——E- Semmm - TT
Stall level in flux weakening'region

- Pr01:01 b 0603
output frequency i

s » Output
Pr.01-01 frequency (Hz)

When you enable the over-current stall prevention, the drive’s acceleration time is longer than the
setting.

When the over-current stall prevention occurs because the motor capacity is too small or
operates in the default, decrease the Pr.06-03 setting value.

When you encounter any problem with the acceleration time, refer to the following guides for
troubleshooting.
1. Increase the acceleration time to a proper value.
2. Set Pr.01-44 Auto-Acceleration and Auto-Deceleration Setting to 1, 3 or 4

(auto-acceleration).

1) Related parameters:
® Pr.01-12, Pr.01-14, Pr.01-16, Pr.01-18 Acceleration Time 1-4
® Pr.01-44 Auto Acceleration / Deceleration Setting
® Pr.02-13-02-14 Multi-function Output 1 (Relay 1 and Relay 2)
® Pr.02-16-02-17 Multi-function Output (MO1 and MO2)

~ EE L Over-current Stall Prevention during Operation
Default: 120

Settings 0-160% (100%: drive’s rated current)

100% corresponds to the rated current of the drive (Pr.00-01).

This parameter only works in VF and SVC control modes.

This is a protection for the drive to decrease output frequency automatically when the motor
over-loads abruptly during constant motor operation.

If the output current exceeds the setting value for Pr.06-04 when the drive is operating, the drive
decreases output frequency according to the Pr.06-05 setting to prevent the motor from stalling.
The lower limit for the over-current stall prevention is determined by the maximum value among
0.5 Hz, Pr.01-07 and Pr.01-11.

If the output current is lower than the setting value for Pr.06-04, the drive accelerates (according
to Pr.06-05) again to the setting frequency.
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Pr.06-04
Over-current
Detection Level

Ki\/i Current /o Pr.06-04 setting

/ ™~
e . \__Pr06-04setting

Over-current stall prevention rated current x 5%
during operation, output

quency decreases
\— Output frequency

Decreases by
deceleration time

Time

Over-current stall prevention during operation

p mAcceleration / Deceleration Time Selection for Stall Prevention at Constant
Speed
Default: 0
Settings  0: By current acceleration / deceleration time
1: By the first acceleration / deceleration time
2: By the second acceleration / deceleration time
3: By the third acceleration / deceleration time
4: By the fourth acceleration / deceleration time
5: By auto-acceleration / auto-deceleration

Sets the acceleration / deceleration time selection when stall prevention occurs at constant
speed.

~ IO Over-torque Detection Selection (OT1)
Default: 0
Settings  0: No function
1: Continue operation after over-torque detection during constant speed
operation
2: Stop after over-torque detection during constant speed operation
3: Continue operation after over-torque detection during RUN
4: Stop after over-torque detection during RUN

~ EOLEVE Il Over-torque Detection Selection (0OT2)
Default: 0
Settings  0: No function
1: Continue operation after over-torque detection during constant speed
operation
2: Stop after over-torque detection during constant speed operation
3: Continue operation after over-torque detection during RUN
4: Stop after over-torque detection during RUN

When you set Pr.06-06 and Pr.06-09 to 1 or 3, a warning message displays, but there is no error
record.
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When you set Pr.06-06 and Pr.06-09 to 2 or 4, a warning message displays and there is an error
record.

~ EE YA Over-torque Detection Level (OT1)
Default: 120
Settings 10-250% (100% corresponds to the rated current of the drive)

~ BRI Over-torque Detection Level (OT1)
Default: 0.1
Settings 0.0-60.0 sec.

” m0ver-torque Detection Level (OT2)
Default: 120

Settings 10-250% (100% corresponds to the rated current of the drive)

» mOver-torque Detection Time (OT2)
Default: 0.1

Settings 0.0-60.0 sec.

When the output current exceeds the over-torque detection level (Pr.06-07 or Pr.06-10) and
exceeds the over-torque detection time (Pr.06-08 or Pr.06-11), the over-torque detection follows
the setting of Pr.06-06 and Pr.06-09.

When you set Pr.06-06 or Pr.06-09 to 1 or 3, an ot1 / ot2 warning displays while the drive keeps
running after over-torque detection. The warning remains on until the output current is smaller

than 5% of the over-torque detection level.

A

Output current

Over-torque
detection level
Pr.06-07 (06-10)
Pr.06-07(06-10)*95%

Multi-function output ON ! ON

v

terminal=7or 8 o
el

Over-torque "
detection time _T
Pr.06-08 (06-11)
When you set Pr.06-06 or Pr.06-09 to 2 or 4, an ot1 / ot2 warning displays and the drive stops

running after over-torque detection. The drive keeps running after you manually reset it.

Over-torque detection level
Pr.06-07 (Pr.06-10)

Output current

Manually reset

Multi-funtion output ; LT‘

terminal=7 or 8 < >

I

Over-torque detection time
Pr.06-08 (Pr.06-11)
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V.4 MCurrent Limit
Default: 170

Settings 0-170% (100% corresponds to the rated current of the drive)

Sets the maximum output current of the drive. Use Pr.11-17—Pr.11-20 to set the drive’s output
current limit. When setting the control mode as VF or SVC, if the output frequency of the drive
reaches this current limit, the output frequency decreases automatically. It works like the current

stall prevention.

N maectronic Thermal Relay Selection (Motor 1)

~ B ZYYal Electronic Thermal Relay Selection (Motor 2)
Default: 2

Settings 0: Inverter motor (with external forced cooling)
1: Standard motor (motor with fan on the shaft)
2: Disable
Prevents self-cooled motor from overheating under low speed. Use an electronic thermal relay to

limit the drive’s output power.

Setting the parameter to 0 is suitable for an inverter motor (motor fan using an independent
power supply). For this kind of motor, there is no significant correlation between cooling capacity
and motor speed. Therefore, the action of electronic thermal relays remains stable in low speed
to ensure the load capability of the motor in low speed.

Setting the parameter to 1 is suitable for standard motor (motor fan is fixed on the rotor shaft). For
this kind of motor, the cooling capacity is lower in low speed; therefore, the action of an electronic
thermal relay reduces the action time to ensure the life of motor.

When the power is cycled frequently, if the power is switched OFF, the electronic thermal relay
protection is reset; therefore even setting the parameter to 0 or 1 may not protect the motor well.
If there are several motors connected to one drive, install an electronic thermal relay in each
motor.

4 maectronic Thermal Relay Action Time 1 (Motor 1)

~ BTy B Electronic Thermal Relay Action Time 2 (Motor 2)
Default: 60.0

Settings 30.0-600.0 sec.
Set the parameter to 150% of motor rated current and use with the setting of Pr.06-14 and

Pr.06-28 to prevent motor damage due to overheating. When it reaches the setting, the drive
displays “EoL1 / EoL2”, and the motor coasts to stop.

Use this parameter to set the action time of the electronic thermal relay. It works based on the It
characteristic curve of electronic thermal relay, the output frequency and current of the drive, and
the operation time to prevent the motor from overheating.
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Motor rated
current %

100

100
80
60
40

80
60

40

20 20

Motor rated
150 frequency %

Motor rated

150  frequency % 75

25 50 75 100 125 25 50 100 125

Motor cooling curve with shaft-fixed fan Motor cooling curve with independent fan

The action of electronic thermal relay depends on the setting for Pr.06-13 and Pr.06-27.

1.

Pr.06-13 or Pr.06-27 is set to 0 (using inverter motor):

When the output current of motor drive is higher than 150% of motor rated current (refer to the
motor rated current % corresponded to the motor rated frequency in the motor cooling curve
with independent fan), motor drive starts to count the time. The electronic thermal relay acts
when the accumulated time exceeds Pr.06-14 or Pr.06-28.

Pr.06-13 or Pr.06-27 is set to 1 (using standard motor):

When the output current of the drive is higher than 150% of the motor rated current (refer to
the motor rated current % corresponded to the motor rated frequency in the motor cooling
curve with shaft-fixed fan), the drive starts to count the time. The electronic thermal relay acts
when the accumulated time exceeds Pr.06-14 or Pr.06-28.

If the motor’s rated current (Pr.05-01) is not set, then set 90% of the drive’s rated current
(Pr.00-01) as the default value of this parameter.

The actual electronic thermal relay action time adjusts according to the drive output current

(shown as the motor loading rate %). The action time is short when the current is high, and the

action time is long when the current is low. Refer to the following chart: (The motor cooling curve

with shaft-fixed fan and motor cooling curve with independent fan F = 50 Hz are the same one.)

Operation time

(sec.)
600 I
550
500 I . Motor cooling curve
450 | - with shaft-fixed fan
400 | \ - - F=50Hz and above
350 ! \ F=40Hz
300 ‘\ \ — — - F=20Hz
250 \ \ Motor cooling curve
200 N \ with independent fan
150 N N - F=50Hz
100 N \ )
50 ~N ‘.

Tl= == Motor loading rate

0 I ITEIRISEE&SIBI &

(%)

~ - - - - - « -

4 mTemperature Level Overheat (oH) Warning

Default: 105.0

Settings 0.0-110.0°C

If Pr.06-15 is set to 110°C, when the temperature reaches 110°C, the drive stops with an IGBT
overheat fault.
For Frame C and above, when IGBT temperature is above Pr.06-15 minus 15°C, the cooling fan

12.1-06-8



Chapter 12 Description of Parameter Settings | C2000-HS

enhances performance to 100%; however, when IGBT temperature is below 35°C of Pr.06-15
and the temperature of CAP is below 10°C of capacitor oH warning level (Pr.06-51), the cooling
fan resets. The temperature 35°C is the criterion if Pr.06-15 is set below 35°C.

p msmll Prevention Limit Level (Weak Magnetic Area Current Stall Prevention
Level)
Default: 100
Settings 0-100% (Refer to Pr.06-03)
Sets the over-current stall prevention level when the motor’s operation frequency is larger than

Pr.01-01 (base frequency). This parameter only works during acceleration.

Example: Pr.06-03 = 150%, Pr.06-04 = 100% and Pr.06-16 = 80%, when the operation frequency
is larger than Pr.01-01, the lowest over-current stall prevention level during acceleration is:
Pr.06-03 x Pr.06-16 = 150 x 80% = 120%. (Refer to Pr.06-03 diagram for the protection curve.)

Pr.06-16 is invalid when the over-current stall prevention activates according to Pr.06-04 at
constant speed.

[Ty WAl Fault Record 1
([ Bk Fault Record 2

MFault Record 3
MFault Record 4

Settings

: No fault record

: Over-current during acceleration (ocA)

: Over-current during deceleration (ocd)

: Over-current during steady operation (ocn)

: Ground fault (GFF)

: IGBT short-circuit between upper bridge and lower bridge (occ)
: Over-current at stop (ocS)

: Over-voltage during acceleration (ovA)

0 N OO OB~ WO N -~ O

: Over-voltage during deceleration (ovd)

[(e]

: Over-voltage at constant speed (ovn)

—_
o

: Over-voltage at stop (ovS)

-_—
-_—

: Low-voltage during acceleration (LvA)

—_
N

: Low-voltage during deceleration (Lvd)

N
w

: Low-voltage at constant speed (Lvn)

—
o

: Low-voltage at stop (LvS)

—_
o

: Phase loss protection (OrP)
: IGBT overheating (oH1)
: Heatsink overheating (oH2)

A A A
0 N O

: IGBT temperature detection failure (tH10)
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Capacitor hardware error (tH20)

Over load (oL)

Electronic thermal relay 1 protection (EoL1)
Electronic thermal relay 2 protection (EoL2)
Motor overheating (oH3) (PTC / PT100)
Over torque 1 (ot1)

Over torque 2 (ot2)

Under current (uC)

Limit error (LiT)

Memory write error (cF1)

Memory read error (cF2)

U-phase error (cd1)

V-phase error (cd2)

W-phase error (cd3)

cc (current clamp) hardware error (HdO)
oc (over-current) hardware error (Hd1)
ov (over-voltage) hardware error (Hd2)
occ hardware error (Hd3)

Auto-tuning error (AUE)

PID loss ACI (AFE)

PG feedback error (PGF1)

PG feedback loss (PGF2)

PG feedback stall (PGF3)

PG slip error (PGF4)

ACl loss (ACE)

External fault (EF)

Emergency stop (EF1)

External Base Block (bb)

Enter wrong password three times and locked (Pcod)

SW code error (ccod)

lllegal command (CE1)

lllegal data address (CE2)

lllegal data value (CE3)

Data is written to read-only address (CE4)
Modbus transmission time-out (CE10)

Brake transistor error (bF)

Y-connection / A-connection switch error (ydc)
Deceleration energy backup error (dEb)

Over slip error (oSL)

Electric valve switch error (ryF)

Hardware error of PG card (PGF5)

Reverse direction of the speed feedback (SdRv)
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69:
70:
71
72:
73:
75:
76:
77:
78:
82:
83:
84:
85:
86:
87:
89:
90:
93:
101
102
104
105
106
107

of Parameter Settings | C2000-HS

Over speed rotation feedback (SdOr)
Large deviation of speed feedback (SdDe)

: Watchdog (WDTT)

STO Loss 1 (STL1)

Emergency stop for external safety (S1)
External brake error (Brk)

STO (STO)

STO Loss 2 (STL2)

STO Loss 3 (STL3)

Output phase loss U phase (OPHL)
Output phase loss V phase (OPHL)
Output phase loss W phase (OPHL)
PG ABZ line off (AboF) (PG-02U)

PG UVW line off (UvoF) (PG-02U)
Overload protection at low frequency (oL3)
Rotor position detection error (RoPd)
Forced to stop (FStp)

CPU error 0 (TRAP)

: CANopen guarding error (CGdE)

: CANopen heartbeat error (CHbE)

: CANopen bus off error (CbFE)

: CANopen index error (CidE)

: CANopen station address error (CAdE)
: CANopen memory error (CFrE)

111: InrCOM time-out error (ictE)

112

142:
143:
144:
148:

170

: PM sensorless shaft lock error (SfLK)

: Control board mismatch (CBM)

This parame

When low-voltage at stop fault (LvS) occurs, the fault is not recorded. When low-voltage during
operation faults (LvA, Lvd, Lvn) occur, the faults are recorded.
When dEb function is valid and enabled, the drive executes dEb and records fault code 62 to

Pr.06-17—Pr.

ter records when the fault occurs and forces to stop.

06-22 simultaneously.
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Auto-tune error 1 (no feedback current error) (AUE1)

Auto-tune error 2 (motor phase loss error) (AUE2)

Auto-tune error 3 (no-load current lo measuring error) (AUE3)
Auto-tune error 4 (leakage inductance Lsigma measuring error) (AUE4)



» JFITEER Fault Output Option 1
» MFault Output Option 2
» MFault Output Option 3
' MFault Output Option 4

Settings
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Default: 0

0-65535 sec. (Refer to bit table for fault code)

Use these parameters with multi-function output terminal (set Pr.06-23—Pr.06-26 to 35—-38) for the
specific requirement. When the fault occurs, the corresponding terminals are activated. Convert

the binary value to decimal value before you enter the value for Pr.06-23—Pr.06-26.

Fault Code

bit0 bit1 | bit2 | bit3 | bit4 | bitd5 | bit6

current | Volt. | OL | SYS | FBK | EXI CE

0: No fault record

1: Over-current during acceleration (ocA)

2: Over-current during deceleration (ocd)

3: Over-current during steady operation (ocn)

4: Ground fault (GFF)

lower bridge (occ)

5: IGBT short-circuit between upper bridge and

6: Over-current at stop (ocS)

7: Over-voltage during acceleration (ovA)

8: Over-voltage during deceleration (ovd)

9: Over-voltage at constant speed (ovn)

10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration (LVA)

12: Low-voltage during deceleration (Lvd)

13: Low-voltage at constant speed (Lvn)

14: Low-voltage at stop (LvS)

15: Phase loss protection (OrP)

16: IGBT overheating (oH1)

17: Heatsink overheating (oH2)

18: IGBT temperature detection failure (tH10)

19: Capacitor hardware error (tH20)

21: Over load (oL)

22: Electronic thermal relay 1 protection (EoL1)

23: Electronic thermal relay 2 protection (EoL2)

24: Motor overheating (oH3) (PTC / PT100)

26: Over torque 1 (ot1)

27: Over torque 2 (ot2)

28: Under current (uC)

29: Limit error (LiT)
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Fault Code

bit0

bit1

bit2

bit3

bit4

bits

bité

current

Volt.

OL

SYS

FBK

EXI

CE

30:

Memory write error (cF1)

31:

Memory read error (cF2)

33:

U-phase error (cd1)

34:

V-phase error (cd2)

35:

W-phase error (cd3)

36:

cc (current clamp) hardware error (HdO)

37:

oc (over-current) hardware error (Hd1)

38:

ov (over-voltage) hardware error (Hd2)

309:

occ hardware error (Hd3)

40:

Auto-tuning error (AUE)

41:

PID loss ACI (AFE)

42:

PG feedback error (PGF1)

43:

PG feedback loss (PGF2)

44.

PG feedback stall (PGF3)

45:;

PG slip error (PGF4)

48:

ACl loss (ACE)

49:

External fault (EF)

50:

Emergency stop (EF1)

51:

External Base Block (bb)

52:
locked (Pcod)

Enter wrong password three times and

53:

SW code error (ccod)

54:

lllegal command (CE1)

55:

lllegal data address (CE2)

56:

lllegal data value (CE3)

57:

Data is written to read-only address (CE4)

58:

Modbus transmission time-out (CE10)

60:

Brake transistor error (bF)

61:
(ydc)

Y-connection / A-connection switch error

62:

Deceleration energy backup error (dEb)

63:

Over slip error (oSL)

64:

Electric valve switch error (ryF)

65:

Hardware error of PG card (PGF5)

69:

Over speed rotation feedback (SdOr)

60:

Brake transistor error (bF)

70:

Large deviation of speed feedback (SdDe)

71:

Watchdog (WDTT)
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bit0 bit1 bit2 | bit3 | bit4 | bits5 | bité
Fault Code

current | Volt. | OL | SYS | FBK | EXI | CE

72: STO Loss 1 (STL1) .

73: Emergency stop for external safety (S1) °

75: External brake error (Brk) °

76: STO (STO) R

77: STO Loss 2 (STL2) R

78: STO Loss 3 (STL3) R

82: Output phase loss U phase (OPHL) °

83: Output phase loss V phase (OPHL) °

84: Output phase loss W phase (OPHL) °

85: PG ABZ line off (AboF) (PG-02U) R

86: PG UVW line off (UvoF) (PG-02U) .

87: Overload protection at low frequency (oL3) °

89: Rotor position detection error (RoPd) °

90: Forced to stop (FStp) °

93: CPU error 0 (TRAP) °

101: CANopen guarding error (CGdE) °

102: CANopen heartbeat error (CHbE) °

104: CANopen bus off error (CbFE) °

105: CANopen index error (CidE) °

106: CANopen station address error (CAdE) °

107: CANopen memory error (CFrE) °

111: InrCOM time-out error (ictE) °

112: PM sensorless shaft lock error (SfLK) °

142: Auto-tune error 1 (no feedback current
error) (AUE1)

143: Auto-tune error 2 (motor phase loss error)
(AUE2)

144: Auto-tune error 3 (no-load current o
measuring error) (AUE3)

148: Auto-tune error 4 (leakage inductance
Lsigma measuring error) (AUE4)

170: Control board mismatch (CBM) °

» [JITEEPPTC Detection Selection / PT100 Motion
Default: 0
Settings 0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop
3: No warning

Sets the operation mode of a drive after detecting PTC / PT100 / KTY84.
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~» BBV PTC Level / KTY84 Level
Default: 50.0

Settings 0.0-100.0%

When Pr.06-86 = 0, the setting range is 0.0—-100.0, with unit %, and the default is 50.0%.
When Pr.06-86 = 1, the setting range is 0.0-150.0, with unit °C, and the default is 125.0°C.
Sets AVI / ACI / AUl analog input function Pr.03-00—-03-02 to 6 [Thermistor (PTC) input value)].

The AUI terminal does not support KTY84.

Use this to set the PTC / KTY84 level, the corresponding value for 100% is the analog input
maximum value.

When Pr.06-86 is set as KTY84, Pr.06-30 setting range and the unit changes automatically.

(1[i2x % I Frequency Command for Malfunction

Default: Read only
Settings 0.0-1500.0 Hz
When a malfunction occurs, check the current frequency command. If it happens again, it

overwrites the previous record.

(][22 Output Frequency at Malfunction
Default: Read only

Settings 0.0-1500.0 Hz
When a malfunction occurs, check the current output frequency. If it happens again, it overwrites

the previous record.

(B Il Output Voltage at Malfunction
Default: Read only

Settings 0.0-6553.5V
When a malfunction occurs, check the current output voltage. If it happens again, it overwrites the

previous record.

([:Tx7: 3l DC \oltage at Malfunction
Default: Read only

Settings 0.0-6553.5V
When a malfunction occurs, check the current DC bus voltage. If it happens again, it overwrites

the previous record.

(BT Output Current at Malfunction
Default: Read only

Settings 0.0-6553.5 Amp
When a malfunction occurs, check the current output current. If it happens again, it overwrites the

previous record.
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mIGBT Temperature at Malfunction
Default: Read only

Settings -3276.7-3276.7°C

When a malfunction occurs, check the current IGBT temperature. If it happens again, it

overwrites the previous record.

I[Ex YAl Capacitance Temperature at Malfunction
Default: Read only

Settings -3276.7-3276.7°C

When a malfunction occurs, check the current capacitance temperature. If it happens again, it
overwrites the previous record.

(1[Ex 1.3 M otor Speed in rpm at Malfunction
Default: Read only

Settings -32767-32767 rpm

When a malfunction occurs, check the current motor speed in rpm. If it happens again, it

overwrites the previous record.

mTorque Command at Malfunction
Default: Read only

Settings -32767-32767%

When a malfunction occurs, check the current torque command. If it happens again, it overwrites
the previous record.

([ Il Status of the Multi-function Input Terminal at Malfunction
Default: Read only

Settings 0000h—FFFFh

m&atus of the Multi-function Output Terminal at Malfunction
Default: Read only

Settings 0000h—FFFFh

When a malfunction occurs, check the status of multi-function input / output terminals. If it
happens again, it overwrites the previous record.

mmive Status at Malfunction

Settings 0000h—FFFFh

Default: Read only

When a malfunction occurs, check the current drive status (communication address 2101H). If it
happens again, it overwrites the previous record.

~» 7Sl STO Latch Selection

Default: 0
Settings 0: STO latch
1: STO no latch

Pr.06-44 = 0: STO Alarm Latch. After you clear the cause of the STO Alarm, use a Reset
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command to clear the STO Alarm.

Pr.06-44 = 1: STO Alarm no Latch. After you clear the cause of the STO Alarm, the STO Alarm
clears automatically.

All of STL1-STL3 errors are “Alarm Latch” mode (in STL1-STL3 mode, the Pr.06-44 function is
no effective).

N mTreatment to Output Phase Loss Protection (OPHL)
Default: 3
Settings 0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop
3: No warning

The OPHL protect function is active when the setting is not 3.

~ I Detection Time of Output Phase Loss
Default: 3.000
Settings 0.000-65.535 sec.

~ BT ya Current Detection Level for Output Phase Loss
Default: 1.00
Settings 0.00-100.00%

~ BT DC Brake Time of Output Phase Loss
Default: 0.000
Settings 0.000-65.535 sec.

There are two situations for the output phase loss detection: “Detect when the drive is in
operation” and “Detect before operation”. Setting Pr.06-48 to 0 disables the OPHL detection
function before operation.

The status of output phase loss detection are as following:
® Status 1: The drive is in operation

When any phase is less than the Pr.06-47 setting, and exceeds the Pr.06-46 setting time,
the drive executes according to the Pr.06-45 setting.

Drive’s status

A‘

OPHL detection active

Operation command J
|

|

1

OPHL detection 3

|

|

— I
I
I
Pr.06-47 / ,,,,, \ 777777 -

Output current

» Time

Pr.06-46 When OPHL, Pr.06-45 acts
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® Status 2: The drive is in STOP; Pr.06-48 = 0 ; Pr.07-02 # 0

After the drive starts, the DC brake operates according to Pr.07-01 and Pr.07-02. During this
period, OPHL detection is not active. After the DC brake action is completed, the drive starts
to run, and enables the OPHL protection as mentioned above for status 1.

Drive’s status

A
|
!

Operation command J

|

]
. ] OPHL starts to detect
OPHL detection active ‘

OPHL

OPHL detection

|
|
|
| ,
Pr06-47 | . . [T
|
|
|
|
|
|

Pr.07-01 -

|
|
|
|
|
|
|
;
Output current | > Time

Pr.07-02 Pr.06-46 When OPHL, Pr.06-45 acts

® Status 3: The drive is in STOP; Pr.06-48 # 0; Pr.07-02 # 0

When the drive starts, it executes Pr.06-48 first, and then executes Pr.07-02 (DC brake). The
DC brake current level in this state includes two parts: one is 20 times the Pr.06-47 setting
value in Pr.06-48 setting time; the other is the Pr.07-02 setting value in Pr.07-01 setting time.
The total DC brake time T = Pr.06-38 + Pr.07-02.

Status 3-1: Pr.06-48 # 0, Pr.07-02 # 0 (No OPHL detected before operation)

Drive’s status
A

Operation command

OPHL detection action —I OPHL detection acts

OPHL detection No OPHL detected |

DC brake command

20*[Pr.06-47] }----: ’/\ -----------------------
Pr.07-01 |---- )

Pr.0B-47 [+ rerermssssssssssdos s S
Output current : i

: T » Time
>
Pro64s Pr.o702 Start to operate
Total DC brake time
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Status 3-2: Pr.06-48 # 0, Pr.07-20 # 0 (OPHL detected before operation)

In this period, if an OPHL occurs within the time for Pr.06-48, the drive executes the Pr.06-45

setting after the drive starts counting for half the time of Pr.06-48.

Drive’s status
A

Operation command

OPHL detection action —I OPHL detection acts

OPHL detection __| OPHL detected When OPHL, Pr.06-45 acts

DC brake command

20*[Pr.06-47] | ... A Al

PrO7-01 -1 sl sutput current !
Pr.06-47 |----f--- A S e e
Output current L— .I : » Time
I Pr.06-48 : :
;A 2 : »d LE »
Pr.06-48 © Pr07-02 . Start to operate

< »
: >

Total DC brake time

® Status 4: The drive is in STOP; Pr.06-48 # 0; Pr.07-02 =0
When the drive starts, it executes Pr.06-48 as the DC brake. The DC brake current level is

20 times the Pr.06-47 setting value.

Status 4-1: Pr.06-48 # 0, Pr.07-02 = 0 (No OPHL detected before operation)

Drive’s status
V'

Operation command

OPHL detection action —] OPHL detection acts

No OPHL detected

OPHL detection

20*[Pr.06-47] | ... /\ ______

Pr.06-47 [----- --------------------------------------------

Output current

Pr 0648 '§ Start to operate

Total DC brake time
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Status 4-2: Pr.06-48 # 0, Pr.07-02 = 0 (OPHL detected before operation)

In this period, if an OPHL occurs within the time for Pr.06-48, the drive executes the Pr.06-45
setting after the drive starts counting for half the time of Pr.06-48.

Drive’s status
A

Operation command

OPHL detection action —I OPHL detection acts

OPHL detection ———|OPHL detected When OPHL, Pr.06-45 acts

DCibrake command

20*[Pr.06-47] |.... /

PLOB-A7 |-+-of- g om bt oo
. I. : » Time
' Pr.06-48 | :

R

& »

Pr.06-48

Actg;’al outbut currenf;

Output current

Total DC brake time

» BRI vX Auto-reset

Default: 0
Settings 0: Disable
1: Enable
a mTime for Input Phase Loss Detection
Default: 0.20

Settings 0.00-600.00 sec.

mCapacitor oH Warning Level

Default: Depending on the
model power
Settings 0.0-110.0 degree

Sets the over-heat warning level of the drive’s internal DC bus capacitor.
When the setting is less than 10.0 degree, the drive uses its internal capacitor oH warning level.
Refer to Chapter 13 “Warning Codes” for details of oH warning level.

” mmpple of Input Phase Loss

Settings 0.0-320.0 V¢

Default: 60.0

” MDetected Input Phase Loss (OrP) Action
Default: 0

Settings 0: Fault and ramp to stop
1: Fault and coast to stop

When the drive detects the DC bus ripple exceeds the setting for Pr.06-52, and lasts for the time
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of Pr.06-50 plus 30 seconds, the drive executes the input phase loss protection according to
Pr.06-53.

During the time of Pr.06-50 plus 30 seconds, if the DC bus ripple drops lower than the setting for
Pr.06-52, the Orp protection recalculates.

» m Derating Protection

Default: 0
Settings  0: Auto-decrease carrier frequency and limit output current
1: Constant carrier frequency and limit output current
2: Auto-decrease carrier frequency

Refer to Pr.00-01 (Maximum Operation Frequency) for allowable maximum output frequency in

each control mode.

The corresponded carrier frequency lower limit under each control mode:

VF, SVC and PM Sensorless: Maximum operation frequency (Pr.01-00) x 10 minimum
sampling point limit.

FOCPG, IMFOC Sensorless and IPM Sensorless: Maximum operation frequency (Pr.01-00)
x 20 minimum sampling point limit

Example: Maximum operation frequency (Pr.01-00) is 600 Hz, the minimum sampling point
limit of VF, SVC and PM Sensorless is 6 kHz (= 600 Hz x 10) and so on.

Refer to Section 9-4 Derating Curve for the derating ratio.
Setting 0:

Actual over-current stall prevention level = derating ratio x over-current stall prevention level
(Pr.06-03 and 06-04)

Rated current derating level = derating ratio x drive’s rated current (Pr.00-01)

When the operating point is greater than the derating curve, the carrier frequency (Fc)
output by the drive decreases automatically according to the ambient temperature, overload
output current and overload time.

Applicable conditions: If overloads are not frequent, the concern is only about the carrier
frequency operating with the rated current for a long time, and changes to the carrier wave
due to short overload are acceptable, set to 0.

Take VFD750C43A-HS for example: ambient temperature 50°C, UL Open Type, and
independent installation. When the carrier frequency is set to 15 kHz, it corresponds to 75%
of the derating ratio. When the output current is higher than this value, it automatically
decreases the carrier frequency according to the ambient temperature, output current and
overload time. At this time, the over-current stall prevention level is 120% of the rated current
(Pr.00-01).

Setting 1:

Actual over-current stall prevention level = derating ratio x over-current stall prevention level
(Pr.06-03 and 06-04)

When the operating point is greater than the derating curve, the carrier frequency (Fc)
output by the drive is fixed to the default value.

Applicable conditions: Select this mode if the change of carrier frequency and motor noise
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caused by ambient temperature and frequent overload are not acceptable. Refer to
Pr.00-17.

® Take VFD750C43A-HS for example: When the carrier frequency remains at 15 kHz, and the
rated current drops to 75%, the oL protection activates when the current ratio is 120% x 75%
= 90% lasts for 1 minute ; therefore, you must operates it in the range of derating curve.
Setting 2:
® Actual over-current stall prevention level = over-current stall prevention level (Pr.06-03 and
06-04)

® Rated current derating level: derating ratio x rated current (Pr.00-01)

® The protection method and action are set to 0, but this disables the current limit when output
current is the derating ratio x 160% of output current. The advantage is that it can provide a
higher starting output current when the carrier frequency (Pr.00-17) setting is higher than the
default value. The disadvantage is that the carrier frequency derates easily when it
overloads.

® For example: when Pr.06-55 = 0 or 1, the over-current stall prevention level = Ratio x
Pr.06-03. When Pr.06-55 = 2, the over-current stall prevention level = Pr.06-03.

Use with the settings for Pr.00-16 and Pr.00-17.

The ambient temperature also affects the derating; refer to Section 9-4 “Ambient Temperature
Derating Curve”. Take VFD750C43A-HS for example, ambient temperature 50°C, UL Open Type,
and independent installation. When the carrier frequency is set to 15 kHz, it corresponds to 75%
of the rated output current. The ambient temperature 60°C corresponds to 75% x 80% of the
rated output current.

» IR P 7100 Voltage Level 1

Settings 0.000-10.000 V
» I EYAPT100 Voltage Level 2

Default: 5.000

Default: 7.000
Settings  0.000-10.000V
Ld Condition settings: Pr.06-57 > Pr.06-56.

~ ELECH I PT100 Level 1 Frequency Protection

Default: 0.0
Settings 0.0-1500.0 Hz

” mPﬂOO Activation Level 1 Protection Frequency Delay Time
Default: 60

Settings 0-6000 sec.
PT100 operation instructions
(1) Use voltage type analog input (AVI, AUI, and ACI voltage 0-10 V) and select PT100 mode.
(2) Select one of the voltage type analog inputs below:
(a) AVI (Pr.03-00 = 11)
(b) AUI (Pr.03-02 = 11)
(c) ACI (Pr.03-01 = 11 and Pr.03-29 = 1).
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(3) When selecting Pr.03-01 = 11 and Pr.03-29 = 1, you must switch SW4 to 0-10 V for the
external I/O board.

(4) The AFM2 outputs constant voltage or current, then Pr.03-23 = 23. You must switch AFM2
SW2 to 0—-20 mA for the external I/0O board, and set AFM2 output level to 45% (Pr.03-33 =
45%) of 20 mA =9 mA.

(5) Use Pr.03-33 to adjust the constant voltage or constant current of the AFM2 output; the
setting range is 0—100.00%.

(6) There are two types of action levels for PT100. The diagram below shows the PT100

protecting action.
Voltage
A

Pr. 06-57
PT100 voltage level 2 V\

When voltage fo PT100 reaches level 2,
the drive activates over heat protecting
Pr. 06-56 / action by following setting of Pr. 06-29.

PT100 voltage level 1

When voltage of PT100 reaches level1,
the drive passes the delay time set at Pr. 06-59,
the frequency commarid goes back to Pr. 06-58

» Time
Frequencya
Frequency command
Pr. 06-58
PT100 Level 1
protection frequency . <«
Pr. 06-59 Delay time
> Time

(7) PT100 wiring diagram:

0-10V

0-10V  0-10V  0-20mA Open
AFM 1 AFM2 |E| |E| 5|)E| RC2RB2 RA2 RC1RB1RA1
AVI AClI 48
-10-10V @ @ @ @

1
0-20mA 0-20mA  0-10V 120

(=}

AFM1 +10v AVl ACI MO1 MO2 STO1STO2+24V +24V COM FWD MI1 MI3 MI5 MI7 SGND@
o

=) @@@@EO@@@@@ =)

@

POe wllivlilw)wlil)

AAM2 -10v AUl A¢gM MCM DFM SCM1SCM2DCM DCM REV MI2 MI4 MI6 MI8 SG+ SG-

Figure 1

When Pr.06-58 = 0.0 Hz, PT100 function is disabled.
Case:
When using PT100, if the motor temperature is higher than 135°C (275°F), the drive starts to
count the delay time for auto-deceleration (Pr.06-59). The drive decreases the motor frequency to
the setting for Pr.06-58 when it reaches the delay time count value. The drive operates at the
frequency set for Pr.06-58 until the motor temperature is lower than 135°C (275°F). If the motor
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temperature is higher than 150°C (302°F), the drive automatically decelerates to STOP and
displays the warning “oH3”.

Set up process:
1. Switch AFM2 to 0—20 mA on the I/O control terminal block. (Refer to Figure 1, PT100 wiring
diagram)
2. Wiring (Refer to Figure 1, PT100 wiring diagram):
Connect external terminal AFM2 to (+)
Connect external terminal ACM to (-)
Connect external terminals AFM2 and AVI to “short-circuit”
Set Pr.03-00 = 11, Pr.03-23 = 23 or Pr.03-33 = 45% (9 mA)
Refer to the RTD temperature and resistance comparison table
Temperature = 135°C, resistance = 151.71 Q; input current: 9 mA, voltage: about 1.37 Vpc
Temperature = 150°C, resistance = 157.33 Q; input current: 9 mA, voltage: about 1.42 Vpc
5. When the RTD temperature > 135°C, the drive decelerates to the specified operation
frequency automatically. Then, Pr.06-56 = 1.37 \V and Pr.06-58 = 10 Hz. When Pr.06-58 = 0,
it disables the specified operation frequency.
6. When the RTD temperature > 150°C, the drive outputs a fault, decelerates to STOP, and
displays the warning “oH3”. Then, Pr.06-57 = 1.42 and Pr.06-29 = 1 (fault and ramp to stop).

» BRI Software Detection GFF Current Level
Default: 60.0
Settings 0.0-6553.5%

” mSoﬂware Detection GFF Filter Time
Default: 0.10
Settings 0.00-655.35 sec.

When the drive detects that the unbalanced three-phase output current is higher than the setting
for Pr.06-60, GFF protection activates. The drive then stops output.

» JITXZAY JED Reset Bias Level

Settings 0.0-200.0 Vpc

Default: 40.0

Prevents action vibration caused by dEb action level = reset level. dEb active level + Pr.06-62 =
dEDb reset bias level.

(1 [’Z:X 3 Operation Time of Fault Record 1

mOperation Time of Fault Record 2
[E YA Operation Time of Fault Record 3

[iE:1 Il Operation Time of Fault Record 4

Day)
Day)
Day)
Day)

A~ A~ A~ A~

Default: Read only
Settings 0-65535 days
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Operation Time of Fault Record 1 (Minutes)
Operation Time of Fault Record 2 (Minutes)
Operation Time of Fault Record 3 (Minutes)
Operation Time of Fault Record 4 (Minutes)

Default: Read only
Settings 0-1439 min.

If there is any malfunctions when the drive operates, Pr.06-17—Pr.06-22 record the malfunctions,
and Pr.06-63—Pr.06-70 record the operation time for four sequential malfunctions. Check if there
is any problem with the drive according to the interval of the recorded fault.

Example:

The first error: ocA occurs after the motor drive operates for 1000 minutes.
The second error: ocd occurs after another 1000 minutes.

The third error: ocn occurs after another 1000 minutes.

The fourth error: ocA occurs after another 1000 minutes.

The fifth error: ocd occurs after another 1000 minutes.

The sixth error: ocn occurs after another 1000 minutes.

Then Pr.06-17-06-22 and Pr.06-63-06-70 are recorded as follows:

1st fault 2" fault 31 fault 4t fault 5" fault 6t fault

Pr.06-17 ocA ocd ocn ocA ocd ocn
Pr.06-18 0 ocA ocd ocn ocA ocd
Pr.06-19 0 0 OoCA ocd ocn ocA
Pr.06-20 0 0 0 ocA ocd ocn
Pr.06-21 0 0 0 0 ocA ocd
Pr.06-22 0 0 0 0 0 ocA
Pr.06-63 0 1 2 2 3 4
Pr.06-64 1000 560 120 1120 680 240
Pr.06-65 0 0 1 2 2 3
Pr.06-66 0 1000 560 120 1120 680
Pr.06-67 0 0 0 1 2 2
Pr.06-68 0 0 1000 560 120 1120
Pr.06-69 0 0 0 0 1 2
Pr.06-70 0 0 0 1000 560 120

NOTE: By examining the time record, you can see that the last fault (Pr.06-17) happened after the
drive ran for 4 days and 240 minutes.

~ BV Eral| ow Current Setting Level
Default: 0.0

Settings 0.0-100.0%

» Byl ow Current Detection Time
Default: 0.00

Settings 0.00-360.00 sec.
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» EEr&IE| ow Current Action
Default: 0
Settings  0: No function
1: Fault and coast to stop
2: Fault and ramp to stop by the second deceleration time
3: Warn and continue operation

The drive operates according to the setting for Pr.06-73 when the output current is lower than the
setting for Pr.06-71 and when the time of the low current exceeds the detection time for Pr.06-72.
Use this parameter with the external multi-function output terminal 44 (for low current output).

The low current detection function does not execute when drive is in sleep or standby status.

Sets Pr.06-71 low current level according to the drive’s rated current, the equation is Pr.00-01
(drive’s rated current) x Pr.06-71 (low current setting level) % = low current detection level (A).
The drive changes the setting for Pr.00-01 (rated current) according to the setting for Pr.00-16
(load selection).

» B IMPTC Type

Settings 0: PTC
1: KTY84-130
When using KTY84-130, a divider resistance (2 kQ, power > 1/4 W, +0.1%) is needed.
Wiring diagram is as below:

Default: 0

+ 10V
O WWW—T—
Divider R §
AVI § 1
< ) —_—
D ./
KTY84-130 g\ §
ACM
)
)
Internal circuit
T(°C) C2000-HS / KTY84-130 Temperature and voltage diagram

2
00 y=79.717x - 156.64

100

—=—C2000-HS

— Linear (C2000-HS)

4.00

-100

Analog voltage (V)
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When the temperature exceeds the setting level, an oH3 error occurs to the drive. Reset
conditions: when the temperature is below the trigger level -5°C, the oH3 error is cleared.

When the KTY is not connected, or the KTY is burned, the calculated temperature is beyond
-40-150°C, the temperature is displayed as its lower limit (-40°C) or upper limit (150°C) without
additional error information. At this time, the drive still trips up the oH3 error, check if the
installation is correct.

When the temperature detection warning occurs to the KTY-84, select the action according to
Pr.06-29.
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07 Special Parameters

The following are abbreviations for different types of motors:

® |[M: Induction motor

® PM: Permanent magnet synchronous AC motor

® |IPM: Interior permanent magnet synchronous AC motor

® SPM: Surface permanent magnet synchronous AC motor

# You can set this parameter during operation.
» Software Brake Chopper Action Level
Default: 740.0
Settings 700.0-900.0 Vpc

~» EYE /A DC Brake Current Level
Default: 0

Settings 0-100%
Sets the level of the DC brake current output to the motor during start-up and stop. It is
recommended that you start with a low DC brake current level and then increase until you reach

the proper holding torque. However, the DC brake current cannot exceed the motor’s rated
current to prevent the motor from burnout. DO NOT use the DC brake for mechanical retention,
otherwise injury or accident may occur.

The PM has the magnetic field itself, using the DC brake may possibly cause the motor run in a
reverse direction, therefore, it is not recommended to use DC brake for PM.

~ BYEVYERDC Brake Time at Start-up
Default: 0.0

Settings 0.0-60.0 sec.
The motor may continue rotating after the drive stops output due to external forces or the inertia

of the motor itself. If you use the drive with the motor rotating, it may cause motor damage or
trigger drive protection due to over-current. This parameter outputs DC current, generating torque
to force the motor stop to get a stable start before motor operation. This parameter determines
the duration of the DC brake current output to the motor when the drive starts up. Setting this
parameter to 0.0 disables the DC brake at start-up.

The PM has the magnetic field itself, using the DC brake may possibly cause the motor run in a
reverse direction, therefore, it is not recommended to use DC brake for PM. Use Pr.10-49 zero
voltage command to force the motor decelerate or to stop.

» EYE/KIDC Brake Time at STOP
Default: 0.0

Settings 0.0-60.0 sec.

The motor may continue rotating after the drive stops output due to external forces or the inertia
of the motor itself. This parameter outputs DC current, generating torque to force the drive stop
after the drive stops output to make sure that the motor stops.

This parameter determines the duration of the DC brake current output to the motor when braking.
To enable DC brake at STOP, you must set Pr.00-22 (Stop Method) to 0 (ramp to stop). Set this
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parameter to 0.0 to disable the DC brake at stop.
Related parameters: Pr.00-22 Stop Method, Pr.07-04 DC Brake Frequency at STOP.

» BIE /S DC Brake Frequency at STOP

Default: 0.0
Settings 0.0-1500.0 Hz

The upper limit is the same as the maximum operation frequency for Pr.01-00.

Determines the start frequency of the DC brake before the drive ramps to stop. When this setting
is less than Pr.01-09 (Start-up Frequency), the start frequency for the DC brake begins at the
minimum frequency.

Output frequency

DC Brake

Time DC Brake Time

Pr.07-04 tSTOP
AtRUN 7 pro1-09 DG brake 2t STo
- p Start-up frequency -

frequency at STOP

Run/Stoﬂ ON ‘ OFF

Time
DC Brake Time

Use the DC brake before running the motor when the load is movable at stop, such as with fans

and pumps. The motor is in free running status and in unknown rotation direction before the drive
starts up. Execute the DC brake before you start the motor.

Use the DC Brake at STOP when you need to brake the motor quickly or to control the positioning,
such as with cranes or cutting machines.

~ EIE L3V oltage Increasing Gain

Default: 100
Settings 1-200%

When using speed tracking, adjust Pr.07-05 to slow down the increasing voltage gain if there are
errors such as oL or oc; however, the speed tracking time will be longer.

~ BIE\EI Restart after Momentary Power Loss

Default: 0
Settings 0: Stop operation

1: Speed tracking by speed before the power loss
2: Speed tracking by minimum output frequency

Determines the operation mode when the drive restarts from a momentary power loss.

The power system connected to the drive may power off momentarily due to many reasons. This
function allows the drive to keep outputting after the drive is repowered and does not cause the
drive to stop.

Setting 1: Frequency tracking begins before momentary power loss and accelerates to the
master Frequency command after the drive output frequency and motor rotator speed are
synchronous. Use this setting when there is a lot of inertia with little resistance on the motor load.
For example, in equipment with a large inertia flywheel, there is NO need to wait until the
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flywheel stops completely after a restart to execute the operation command; therefore, it saves

time.

Setting 2: Frequency tracking starts from the minimum output frequency and accelerates to the

master Frequency command after the drive output frequency and motor rotator speed are

synchronous. Use this setting when there is little inertia and large resistance.

In PG control mode, the AC motor drive executes the speed tracking function automatically

according to the PG speed when this setting is NOT set to 0.

This function is only valid when the RUN command is enabled.

» EYE\ Y@l Allowed Power Loss Duration

Settings

0.0-20.0 sec.

Default: 2.0

Determines the maximum time of allowable power loss. If the duration of a power loss exceeds
this parameter setting, the AC motor drive stops output after the power recovers.

Pr.07-06 is valid when the maximum allowable power loss time is < 20 seconds and the AC motor
drive displays “Lv”. If the AC motor drive is powered off due to overload, even if the maximum
allowable power loss time is < 20 seconds, Pr.07-06 is invalid after the power recovers.

~» EYE L. Il Base Block Time

Settings

0.0-5.0 sec.

Default:

Depending on the model power

When momentary power loss is detected, the AC motor drive blocks its output and then waits for
a specified period of time (determined by Pr.07-08, called Base Block Time) before resuming
operation. Set this parameter to the time that allows the residual voltage at the output side to

decrease to 0 V before activating the drive again.
This parameter is not only for the B.B. time, but also is the re-start delay time after free run.
The RUN command during a free run operation is memorized, and runs or stops with the last

frequency command after the delay time.
This delay time is only applicable in “Re-start after coast to stop” status, and does not limit ramp

to stop. The coast to stop can be caused by various control command source, or by errors.

Following table is the recommended setting for re-start delay time of each model power. You must
set Pr.07-08 according to this table (the default of each model power is based on this table as

well).

kW 30.0 | 37.0 | 450 | 55.0 | 75.0 | 90.0 | 110.0 | 160.0 | 220.0 | 355.0
HP 40 50 60 75 100 125 | 150 | 215 | 300 | 475
Delay Time (sec.) 1.3 1.4 1.5 1.6 1.7 1.8 1.9 21 2.3 2.6
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Output frequency(HJj

@ Input B.B. signal
@ Stop output voltage

Output voltage(V) _M ® Disable B.B. signal
@ Waiting time Pr.07-08

Output current |A i

® Speed search

® Synchronization speed detection
@ Frequency command before B.B.

Time

Input B.B. signal

or-09 [T T I
Current Limit for
Speed Search
1
FWD Run !
I
B.B.
B.B. Search with last output frequency downward timing chart
Output frequenc
(H) l

Output voltage
(V)

i
-

outputicurrent A}

I

I
07-09 Current Limit ! i
for Speed Search Speed [ 777~~~ T e

Stop output voltage

@
@
w ® Disable B.B. signal
' @ Waiting time Pr.08-07
®

Speed Search

I ® Synchronization speed detection
I
Time

I S
| I
I
I 1
I I
(1
! L
1 I I I
FWDRun | . -
o= L
B.B. L

Output frequency(H) JJ_M
Output voItage(V)fJ_M

Output current 4 !
I

06-03
Over-Current Stall
Prevention

during Accel.

1
FWDRunJ i
1

B.B.

@ Input B.B. signal

@ Stop voltage output

® Disable B.B. signal

@ Waiting time Pr.07-08

® Speed search

® Synchronization speed detection

Time

B.B. Search with minimum output frequency upward timing chart
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~ ETE VI Current Limit of Speed Tracking
Default: 100

Settings 20-200%

The AC motor drive executes speed tracking only when the output current is greater than the
value set in Pr.07-09.

The maximum current for speed tracking affects the synchronous time. The larger the parameter
setting is, the faster the synchronization occurs. However, if the parameter setting is too large, the
overload protection function may be activated.

~ I VIl Restart after Fault Action
Default: 0
Settings  0: Stop operation
1: Speed tracking by current speed
2: Speed tracking by minimum output frequency

In PG control mode, the AC motor drive executes the speed tracking function automatically
according to the PG speed when this setting is NOT set to 0.
Faults include bb, oc, ov and occ. To restart after oc, ov and occ, you CANNOT set Pr.07-11 to O.

~ I Ye kI Number of Times of Restart after Fault
Default: 0

Settings 0-10

After fault (oc, ov and occ) occurs, the AC motor drive can reset and restart automatically up to 10
times. If Pr.07-11 is set to 0, the drive resets or restarts automatically after faults occur. The drive
starts according to Pr.07-10 setting after restarting after fault.

If the number of faults exceeds the Pr.07-11 setting, the drive does not reset and restart until you
press “RESET” manually and execute the operation command again.

~ EYEy VIl Speed Tracking during Start-up
Default: 0

Settings 0: Disable
1: Speed tracking by the maximum output frequency
2: Speed tracking by the motor frequency at start-up
3: Speed tracking by the minimum output frequency

Speed tracking is suitable for punch, fans and other large inertia loads. For example, a
mechanical punch usually has a large inertia flywheel, and the general stop method is coast to
stop. If it needs to be restarted again, the flywheel may take 2—5 minutes or longer to stop. This
parameter setting allows you to start the flywheel operating again without waiting until the
flywheel stops completely. If you can use the speed feedback function (PG + Encoder), this
speed tracking function will be faster and more accurate. Set Pr.07-09 as the target of the output
current (the maximum current of speed tracking).

[ In PG control mode, the AC motor drive executes the speed tracking function automatically
according to the PG speed when this setting is NOT set to 0.

When using PM, Pr.07-12 # 0, the speed tracking function is enabled. When Pr.07-12 =1, 2 or 3,
the output frequency converts to the actual rotor speed from zero-speed.
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» BV K dED Function Selection
Default: 0
Settings 0: Disable

1: dEb with auto-acceleration / auto-deceleration, the drive does not output
the frequency after the power is restored.

2: dEb with auto-acceleration / auto-deceleration, the drive outputs the
frequency after the power is restored.

3: dEb low-voltage control, then the drive’s voltage increases to 350 Vpc/ 700
Vpc and ramps to stop after low frequency

4: dEb high-voltage control of 350 Vpc/ 700 Vpc, and the drive ramps to stop

dEb (Deceleration Energy Backup) lets the motor decelerate to stop when momentary power loss
occurs. When the power loss is instantaneous, use this function to let the motor decelerate to
zero speed. If the power recovers at this time, the drive restarts the motor after the dEb return
time.

Lv return level: Default value depends on the drive power model

Models for frame DO and D = Pr.06-00 + 60 V
Models for frame E and above = Pr.06-00 + 80 V

Lv level: Default = Pr.06-00

During dEb operation, other protection such as ryF, ov, oc, occ and EF may interrupt it, and these
error codes are recorded.

The STOP (RESET) command does not work during the dEb auto-deceleration, and the drive
continues decelerating to stop. To make the drive coast to stop immediately, use another function
(EF) instead.

The B.B. function does not work when executing dEb. The B.B. function is enabled after the dEb
function finishes.

Even though the Lv warning does not display during dEb operation, if the DC bus voltage is lower
than the Lv level, MOx = 10 (Low voltage warning) still operates.

The following explains the dEb action:

When the DC voltage drops below the dEb setting level, the dEb function starts to work (soft start

relay remains closed), and the drive executes auto-deceleration.

® Situation 1: Momentary power loss, or too low and unstable power voltage, or power supply
sliding down because of sudden heavy load.
Pr.07-13 = 1, “dEb active, DC bus voltage returns, output frequency does not return” and power
recovers.
When the power recovers and DC bus voltage exceeds the dEb return level, the drive linearly
decelerates to 0 Hz and stops. The keypad displays the "dEb” warning until you manually reset
it, so that you can see the reason for the stop.
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DC bus voltage

dEb return level

dEb activated level

Lvlevel [-----r-srmsrmsrmsnnnses LR TTETTEPETRITS

Soft start relay Relay ON 2 :
at power side ' :

dEb activated '

MO : T :
Output frequency
. Linear deceleration .
OHz B >
Drive operation status RUN

® Situation 2: Momentary power loss, or too low and unstable power voltage, or power supply
sliding down because of sudden heavy load.
Pr.07-13 = 2 “dEb active, DC bus voltage returns, output frequency returns” and power
recovers.
During the dEb deceleration (includes 0 Hz run), if the power recovers to a voltage higher than
dEb return level, the drive maintains the frequency for the set time of Pr.07-14 (default = 3 sec.)
and then accelerates again. The dEb warning on the keypad is automatically cleared.

DC bus voltage

dEb returnlevel
dEb activated level

Lvlevel

Soft startrelay
at power side

dEb activated
MO

Setting frequency

Output frequency

DC bus stable time +
dEb return time

Drive operation status RUN
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® Situation 3: Unexpected shut down or power loss
Pr.07-13 = 1 “dEb active, DC bus voltage returns, the output frequency does not return” and the
power does not recover.
The keypad displays the “dEb” warning and the drive stops after decelerating to the lowest
operating frequency. When the DC bus voltage is lower than the Lv level, the drive disconnects

the soft start relay until the power completely runs out.

DC bus voltage

dEb return level

dEb activated level

Lv level

0 Voo

Soft startrelay
at power side

Relay ON

dEb activated
MO

Output frequency

OHz Auto-deceleratio

MOx=10 _‘

Lv activated

Drive operation status RUN

® Situation 4:
Pr.07-13 = 2 “dEb active, DC bus voltage returns, the output frequency returns” and power does
not recover.
The drive decelerates to 0 Hz. The DC bus voltage continues to decrease until the voltage is
lower than the Lv level, and then the drive disconnects the soft start relay. The keypad displays

“dEb” warning until the drive completely runs out of power.

® Situation 5:
Pr.07-13 = 2 “dEb low voltage control, when the speed is lower than 1/4 rated motor speed, DC
bus voltage rises to 350 Vpc/ 700 Vpc, the drive ramps to stop.
The drive decelerates to 0 Hz. The DC bus voltage continues to decrease until the voltage is
lower than the Lv level, and then the drive disconnects the soft start relay. The soft start relay
closes again after the power recovers and the DC bus voltage is higher than the Lv return level.
When the DC bus voltage is higher than the dEb return level, the drive maintains the frequency
for the set time of Pr.07-14 (default = 3 sec.) and starts to accelerate linearly, and the dEb

warning on the keypad clears automatically.
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® Situation 6:

Pr.07-13 = 4, dEb high-voltage control

When dEb occurs, the DC bus voltage control level rises to 350 Vpc/ 700 Vpc to ramp to stop.

Even though the power recovers and the frequency does not return, dEb activates until the

motor decelerates to 0 Hz.

(1) When dEb activates, it sends dEb warning. When the output frequency reaches 0 Hz, the
operation status is STOP and disables the dEb function, the dEb warning continues.

(2) If power does not recover, the DC bus voltage drops until reaches the Lv level, the drive LvS
error occurs (keypad displays LvS error that covers the dEb display), the Soft Start Relay will
be OFF.

~» IS B dED Function Reset Time
Default: 3.0
Settings 0.0-25.0 sec.

Ld dEb (Deceleration Energy Backup) lets the motor decelerate to stop when momentary power
loss occurs. When the power loss is instantaneous, use this function to let the motor decelerate
to zero speed.

~» BT I Dwell Time at Acceleration

Default: 0.00
Settings 0.00-600.00 sec.
» BT VAl Dwell Time at Deceleration
Default: 0.00
Settings 0.00-600.00 sec.
» DweII Frequency at Acceleration
Default: 0.0
Settings 0.0-1500.0 Hz
» DweII Frequency at Deceleration
Default: 0.0

Settings 0.0-1500.0 Hz

The upper limit is the same as the maximum operation frequency of Pr.01-00.

In the heavy load situation, Dwell makes stable output frequency temporarily, such as crane or
elevator.

For heavy load application, use Pr.07-15-Pr.07-18 to avoid ov or oc protection.

Frequency
: ! Pr.07-18
1 Pr.07-17 ! Dwell
' Dwell Time; Frequency
Br.OTI-16 'at Decel. | at Decel.
we ; l | |
Frequency iPr.07-15 | I |
at Accel. 'Dwell Time| ! i
'at Accel. 3 | |
! ! ! Time

Dwell at acceleration / deceleration
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» BTG Fan Cooling Control

Settings 0: Fan is always ON

Default: 0

1: Fan is OFF after AC motor drive stops for one minute

2: Fan is ON when AC motor drive runs; fan is OFF when the AC motor drive
stops
3: Fan turns ON when temperature (IGBT) reaches around 60°C

4: Fan is always OFF

Use this parameter to control the fan.

0: Fan runs immediately when the drive power is turned ON.

1: Fan runs when the AC motor drive runs. One minute after the AC motor drive stops, the fan is
OFF.

2: Fan runs when the AC motor drive runs and stops immediately when AC motor drive stops.

3: Fan is ON when IGBT or capacitance temperature is > 60°C.
Fan is OFF when IGBT and capacitance temperature are both < 40°C, the drive stops running.

4: Fan is always OFF

The control parameters for the applicable fan of each frame are as below:

Frame Heat Sink Fan Capacitor Fan
DO Pr.07-19 Pr.07-19
D Pr.07-19 ON
E Pr.07-19 Pr.07-19
F Pr.07-19 Pr.07-19
G Pr.07-19 No capacitor fan
H Pr.07-19 No capacitor fan

~ Erer{VIlEmergency Stop (EF) & Force to Stop Selection
Default: 0

Settings 0: Coast to stop
1: Stop by the first deceleration time
2: Stop by the second deceleration time
3: Stop by the third deceleration time
4: Stop by the fourth deceleration time
5: System deceleration
6: Automatic deceleration

When the multi-function input terminal is set to 10 (EF input) or 18 (force to stop) and the terminal
contact is ON, the drive stops according to the setting of this parameter.
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Output
frequency " i Decel. Time 3
Pr.01-13=5 sec. Pr.01-17=2 sec.
Run RUN STOP RUN
command
_ rd H H - i
Mix=10(EF)/ Pr.07-20=3 Stop by 3" deceleration time | MIx=10 or 18 has activated

MIx=18(Emergency stop)

Output
frequency ;
Decel. Time2 ! Decel. Time 2
Pr.01-15=7 sec. Pr.01-15=7 sec.
Run RUN STOP RUN
command

Pr.07-20=5 System Deceleration

MIx=10(EF)/ (According to original deceleration time) MIx=10 or 18 has activated
MIx=18(Emergency stop)
- st nd
MIx=8 The 17, 2 MIx=8 has activated (use 2" acceleration/ deceleration time)

acceleration or
deceleration time
selection

~ ETEyX Il Automatic Energy-saving (AES) Selection
Default: 0

Settings 0: Disable
1: Power factor energy-saving improvement (for VF and SVC control mode)

2: Automatic energy-saving optimization (for AES, VF and SVC control mode)

Different control modes for Pr.07-21:

. Permanent Magnet
Setting / Control mode Induction Motor (IM) Synchronous AC Motor (PM)
VF SvC FOCPG FOC PMSVC | FOCPG | PMFOC
1: Power factor v v
energy-saving improvement
2: Automatic energy-saving v v
optimization
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Power factor energy-saving improvement (Pr.07-21 = 1):

® \When the automatic energy-saving function is enabled, the drive runs with full-voltage during
acceleration and deceleration, and runs with the optimal voltage that is automatically
calculated by the load power during constant operation. It is not recommended to use this
function for applications that require frequent load changes or when the load is close to
full-load during operation.

® The prerequisites for valid power factor energy-saving improvement (Pr.07-21 = 1) are:
A. Power factor angle is larger than Pr.07-43 (Targeted Power Factor Angle for AES)
B. Output frequency is larger than Pr.07-41 (Minimum Frequency for AES)
C. Thedrive is in a steady-state output frequency status
D. Time for steady-state output frequency is larger than Pr.07-42 (Delay Time for AES)
E. Output current is smaller than or equal to 90% of the drive’s rated current

® The prerequisites for invalid power factor energy-saving improvement (Pr.07-21 = 1) are:
1. Achanging output frequency
2. Output current is larger than 90% of the drive’s rated current

A

: Waiting for entering . AES enabled AES disabled
' AES mode ' .
Meets prerequisites Meets prerequisites . Does not meet Does not meet

ABCE . ABCDE prerequisite C ©  prerequisite A

Output frequency

' Slope=1 V/sec. :
Output voltage : S Max. voltage drop :

............................

R

PF(6) : : ! Slope=100 V/sec. '

v

< »"
< >,

Pr.07-42 Delay
Time for AES
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Automatic energy-saving optimization (Pr.07-21 = 2):
® Controls the output voltage to minimize the motor’s losses for optimal energy-saving. The
motor’s losses are calculated by motor parameter auto-tuning and energy-saving coefficient.
® Automatic energy-saving optimization control is according to the block diagram below:

A 4

' v

\Y Inverter

Frequency +
—————
command VF Curve

Motor

v

\ 4

\

aV (Negative
value, Max = 0)

Pr.07-44
Maximum Voltage
Drop for AES

\ 4

Optimization | Power 10ss | power loss
controller model

<

Pr.01-01, Pr.01-02
Pr.05-01to Pr.05-09
Pr.07-45 AES Coefficient

Pr.07-21 Auto Energy-saving (AES) Selection
Pr.07-41 Minimum Frequency for AES
Pr.07-42 Delay Time for AES

AES function model

® The prerequisites for valid automatic energy-saving optimization (Pr.07-21 = 2) are:
A. Output frequency is larger than Pr.07-41 (Minimum Frequency for AES)
B. The drive is in a steady-state output frequency status
C. Time for steady-state output frequency is larger than Pr.07-42 (Delay Time for AES)
® The prerequisites for invalid automatic energy-saving optimization (Pr.07-21 = 2) are:
1. Achanging output frequency
2. The loss model automatically determines the voltage drops when the drive is in normal
and heavy duty. If there is no more voltage that can be adjusted, that is, the voltage
drop is already optimized, AES is invalid.

. Waiting for entering AES enabled ' AES disabled: Waiting for entering
H AES mode H H AES mode
Meets pre-
H H H requisites Does not meet
\ Meets prErBequisites Meets prerequisites ":))r"eerzggi‘sri*t‘ggé AB Prereqmsne B :
: H . ! Doesnot :
. . . meet
: [ EETEERIEEPPEE R RPEEM PR [ REEAEE " pre-
: : irequisite A:
Output frequency Sudden Load Unload | : : : $ :
: : L s : AL
: Max. voltage drop = : : \ :
: * A4(%) | : : :
Output voltage :VF output voltage l:?’r.07 44(%) : : :
Drive’s actual :
i output power . :
Pr.07-41 : : : P : : : : :
Minimum e T P PT P W M [ R 5 F4
Frequency : ! : I : : ! . :
for AES . .
; —
Pr.07-42=8 sec. + Ssec.
(Delay Time
for AES)

The energy-saving function is invalid during the drive’s acceleration and deceleration. To make it
valid, the prerequisites need to be verified again.
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» EIErXI Auto Voltage Regulation (AVR) Function

B

Default: 0
Settings 0: Enable AVR
1: Disable AVR
2: Disable AVR during deceleration

The rated voltage of the motor is usually 200—240 Vac (380—480 Vac), 60 Hz / 50 Hz and the input
voltage of the AC motor drive may vary between 170-264 Vac (323—-528 Vac), 50 Hz / 60 Hz.
Therefore, when the AC motor drive is used without the AVR function, the output voltage is the
same as the input voltage. When the motor runs at the voltage exceeding 12—20% of the rated
voltage, it causes higher temperature, damaged insulation, and unstable torque output, which
result in losses due to shorter motor lifetime.

The AVR function automatically regulates the output voltage of the AC motor drive to the motor’s
rated voltage when the input voltage exceeds the motor’s rated voltage. For example, if the V/F
curve is set at 200 Vac/ 50 Hz and the input voltage is at 200—264 Vac, then the drive
automatically reduces the output voltage to the motor to a maximum of 200 Vac/ 50 Hz. If the
input voltage is at 170-200 Vac, the output voltage to motor is in direct proportion to the input
voltage.

0: When the AVR function is enabled, the drive calculates the output voltage according to the
actual DC bus voltage. The output voltage does NOT change when the DC bus voltage changes.
1: When the AVR function is disabled, the drive calculates the output voltage according to the
actual DC bus voltage. The output voltage changes with the DC bus voltage, and may cause
insufficient current, over-current or oscillation.

2: the drive disables the AVR function only during deceleration to stop, and at this time, you can
accelerate the braking to achieve the same result.

When the motor ramps to stop, disable the AVR function to shorten the deceleration time. Then,

use with the auto-acceleration and auto-deceleration functions to make the motor’s deceleration
more stable and quicker.

When the control mode is set as FOCPG, it is recommended to set this parameter to O (enable

AVR).

» BErZ: 38 Torque Command Filter Time (V/F and SVC Control Mode)

Default: 0.500
Settings 0.001-10.000 sec.

When the time constant setting is too large, the control is stable but the control response is slow.

When the time constant setting is too small, the control response is faster but the control may be
unstable. For optimal setting, adjust the setting according to the control stability or the control
response.

» BJEZ5 M Slip Compensation Filter Time (V/F and SVC Control Mode)

Default: 0.100
Settings 0.001-10.000 sec.

Change the compensation response time with Pr.07-24 and Pr.07-25.

If you set Pr.07-24 and Pr.07-25 to 10 seconds, the compensation response time is the slowest;
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however, the system may be unstable if you set the time too short.

» Iy Torque Compensation Gain
Default: 0

Settings IM: 0—10 (when Pr.05-33 = 0)
PM: 0-5000 (when Pr.05-33 = 1 or 2)

Ld Only applicable in IMVF and PMSVC control mode.

Ld With a large motor load, a part of the drive output voltage is absorbed by the stator-winding
resistor; therefore, the air gap magnetic field is insufficient. This causes insufficient voltage at
motor induction and results in excessive output current but insufficient output torque. Auto-torque
compensation can automatically adjust the output voltage according to the load and keep the air
gap magnetic fields stable to get the optimal operation

L In the V/F control, the voltage decreases in direct proportion with decreasing frequency. It
reduces the torque decrease at low speed due to the AC impedance while the DC resistor is
unchanged. The auto-torque compensation function increases the output voltage at low
frequency to get a higher starting torque.

L When the compensation gain is set too large, it may cause motor over-flux and result in a too
large output current of the drive, motor overheating or trigger the drive’s protection function.

L This parameter affects the output current when the drive runs. But the effect is smaller at the
low-speed area.

L Set this parameter higher when the no-load current is too large, but the motor may vibrate if the
setting is too high. If the motor vibrates when operating, reduce the setting.

» E\IE’Y@l Slip Compensation Gain
Default: 0.00

(1.00 in SVC mode)
Settings 0.00-10.00

Only applicable in IMVF and IMSVC control modes.

The induction motor needs constant slip to produce electromagnetic torque. It can be ignored at
higher motor speeds, such as rated speed or 2—3% of slip.

However, during the drive operation, the slip and the synchronous frequency are in reverse
proportion to produce the same electromagnetic torque. The slip is larger with the reduction of
synchronous frequency. Moreover, the motor may stop when the synchronous frequency
decreases to a specific value. Therefore, the slip seriously affects the motor speed accuracy at
low speed.

In another situation, when you use an induction motor with the drive, the slip increases when the
load increases. It also affects the motor speed accuracy.

Use this parameter to set the compensation frequency, and reduce the slip to maintain the
synchronous speed when the motor runs at the rated current in order to improve the accuracy of
the drive. When the drive output current is higher than Pr.05-05 (No-load Current of Induction
Motor 1 (A)), the drive compensates the frequency according to this parameter.

This parameter is set to 1.00 automatically when Pr.00-11 (Speed Control Method) is changed
from V/F mode to vector mode. Otherwise, it is automatically set to 0.00. Apply the slip
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compensation after load and acceleration. Increase the compensation value from small to large
gradually; add the output frequency to the motor rated slip x Pr.07-27 (Slip Compensation Gain)
when the motor is at the rated load. If the actual speed ratio is slower than expected, increase the
parameter setting value; otherwise, decrease the setting value.

» Iy IR Slip Deviation Level

Default: 0
Settings 0.0-100.0%
0: No detection
~ BEx]VIl Over-slip Deviation Detection Time
Default: 1.0
Settings 0.0-10.0 sec.
~ BIEXY Il Over-slip Deviation Treatment
Default: 0

Settings 0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop
3: No warning

Pr.07-29 to Pr.07-31 set the allowable slip level / time and the over-slip action when the drive is
running.

” Motor Oscillation Compensation Factor
Default: 1000
Settings  0-10000
0: Disable
If there are current wave motions that cause severe motor oscillation in some specific area,

setting this parameter can effectively improve this situation. (When running with high frequency or
PG, set this parameter to 0. When the current wave motion occurs in low frequency and high
power, increase the value for Pr.07-32.)

~ EVYEE XM Auto-restart Interval of Fault

Default: 60.0
Settings 0.0-6000.0 sec.

When a reset / restart occurs after a fault, the drive uses Pr.07-33 as a timer and starts counting

the numbers of faults within this time period. Within this period, if the number of faults does not
exceed the setting for Pr.07-11, the counting clears and starts from 0 when the next fault occurs.

~» ErEx I PMSVC Voltage Feed Forward Gain

Default: 1.00
Settings 0.00-2.00

[0 Adjusts the PMSVC voltage feed forward gain, and to meet the demand of rapid feedback
application.

B

Pr.07-38 = 1.00 means forward feedback = Ke x motor rotor speed
Refer to Section 12-2 “PMSVC adjustment” for details.
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~ EVIE Yl Minimum Frequency for AES
Default: 10.00
Settings 0.00—40.00 Hz

The drive’s output frequency must be larger than Pr.07-41 to make the drive determine whether
to run in a steady-state output frequency.

1 In general, larger power and voltage can give more energy-savings; lower power and voltage
produce less energy-savings. However, too low power and voltage are not suitable for
low-speed operation because it needs a larger starting current. Pr.07-41 is the parameter that
limits the minimum frequency when AES is enabled (Pr.07-41 to Pr.01-00 is the frequency

range — from minimum to maximum — that you can use for the AES function).
~ EIE: YAl Delay Time for AES

Settings 0-600 sec.

[ When the drive runs in a steady-state output frequency, and exceeds Pr.07-42 setting time, the
drive enters the energy-saving mode.

» ERVIE X3l Targeted Power Factor Angle for AES

Default: 5

Default: 40.00
Settings 0.00-65.00°
Use this function when Pr.07-21 = 1. If the power factor angle is larger than Pr.07-43, the drive
continuously adjusts the energy-saving until it is smaller than Pr.07-43.

B

B

Pr.07-43 is the angle 6 between active power and reactive power. The smaller COS8, the lower
the reactive power, and the lower the loss.

» BRIEEE M Maximum Voltage Drop for AES
Default: 60.00
Settings 0.00-70.00%

Defines the maximum allowed voltage drop when the drive is in energy-saving mode.

The drive has bigger energy-saving efficiency when running in no-load or light-load. But the
output voltage drop is not unlimited. Use Pr.07-44 to limit the maximum ratio (%) of the output
voltage drop.

Example:

(1) If Pr.01-01 = 60 Hz, Pr.01-02 = 380 Vac, the frequency command is 60Hz and the actual
voltage output is 371.2 Vac, and Pr.07-44 = 60%, then the
maximum voltage drop = 380V (the voltage command corresponding to the frequency
command in the VF table: 60 Hz corresponds to 380V) x 60% = 228 Vac.

(2) If the frequency command is 30 Hz, the corresponding voltage is 200 Vac in the VF table, and
Pr.07-44 = 60%, then the maximum voltage drop = 200V x 60% = 120 Vac.
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60 Hz,

Actual output voltage=371.2 V,.

! Pr.07-44 Max. Voltage
. DropforAES

iPr.07-42 Delay
Time for AES

» EVE S AES Coefficient

Default: 100
Settings 0-10000%

Defines the motor power loss constant. Default 100% corresponds to the drive’s iron loss

constant that is calculated by motor parameter auto-tuning or motor nameplate information.
Pr.07-45 affects the final steady-state output voltage value for the energy-saving control. The
larger the Pr.07-45 setting value, the higher the steady-state output voltage (smaller voltage drop).
The smaller the Pr.07-45 setting value, the lower the steady-state output voltage (larger voltage
drop).
See below for the flowchart of AES adjustment with motor parameter auto-tuning
(recommended):

( Start )

y
Setup
Pr.01-00 to Pr.01-02
Pr.05-01 to Pr.05-04

Fine-tune Pr.07-45.
Locate the lowest real
output power.

Motor auto-tuning:
Set Pr.05-00=2 or 6

No

Fine-tune Pr.07-45
No Decreasing Pr.07-45:
decreases the voltage —>»
Increasing Pr.07-45:
increases the voltage

A 4

Is the output voltage

Setu
P as expected?

Pr. 07-41 (Minimum Frequency for AES)
Pr.07-42 (Delay Time for AES)

Pr.07-44 (Max. Voltage Drop for AES)
Pr.07-21=2 (AES enabled)

v

Set the frequency for
the motor
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) See below for the flowchart of AES adjustment without motor parameter auto-tuning (not
recommended):

( Start )

v
Setup
Pr.01-00 to Pr.01-02
Pr.05-01 to Pr.05-04

A 4

Adjust Pr.07-45 by 10%.
Locate the lowest real
output power.

Setup
Pr.07-41 (Minimum Frequency for AES)
Pr.07-42 (Delay Time for AES)
Pr.07-44 (Max. Voltage Drop for AES)

No

Adjust Pr.07-45 by 10%
Decreasing Pr.07-45:
reduce the voltage
Increasing Pr.07-45:
increase the voltage

Does the voltage
output as expected?

\ 4
Set Pr.07-21=2 to enable AES.
(Calculate motor parameters Pr.05-05 to
Pr.05-09 using Pr.01-00 to Pr.01-02 and
Pr.05-01 to Pr.05-04 in the first step.)

Y

v

Set the frequency for -
the motor

» BYE YA JED Gain (Kp)

Settings 0-65535

» BIEXIAJED Gain (Ki)

Settings 0-65535
Sets the PI gain of DC bus voltage controller when the dEb function activates.
If the DC bus voltage drops too fast, or the speed vibration occurs during deceleration after the
dEb function activates, adjust Pr.07-62 and Pr.07-63. Increase the Kp setting to quicken the
control response, but the oscillation may occur if the setting is too large. Use Ki parameter to

Default: 8000

Default: 150

decrease the steady-state error to zero, and increase the setting to quicken the response
speed.
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08 High-function PID Parameters

4 08-00

# You can set this parameter during operation.

Terminal Selection of PID Feedback

Settings

Default:0

0: No function

1: Negative PID feedback: by analog input (Pr.03-00—03-02)

2: Negative PID feedback: by PG card pulse input, without direction
(Pr.10-02)

3: Negative PID feedback: by PG card pulse input, with direction
(Pr.10-02)

4: Positive PID feedback: by analog input (Pr.03-00-03-02)

5: Positive PID feedback: by PG card pulse input, without direction
(Pr.10-02)

6: Positive PID feedback: by PG card pulse input, with direction
(Pr.10-02)

7: Negative PID feedback: by communication protocol

8: Positive PID feedback: by communication protocol

Pr.08-00 # 0 enables the PID function.
Negative feedback:

Error = + Target value (set point) — Feedback. Use negative feedback when the detection value

increases if the output frequency increases..

Positive feedback:

Error = - Target value (set point) + Feedback. Use positive feedback when the detection value

decreases if the output frequency increases.

When Pr.08-00 # 7 or # 8, the input value is disabled. The setting value does not remain when

the drive is powered off.

When Pr.08-00 # 0, the related applicable parameters include:

Pr.00-20 Master frequency command source (AUTO) / Source selection of the PID target
Pr.03-00-03-02:

When Pr.00-20 = 2 (External analog input), set Pr.03-00—-03-02 = 4 (PID target value)
When Pr.08-00 = 1 or 4, set Pr.03-00-03-02 = 5 (PID feedback signal)

Refer to the following description for details.
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PID Disable:
Pr.08-00=0 or
Pr.02-01- Pr.02-06=21(PID Disable)

Q PID Disable
Pr.00-20 Source Selection of the PID Target
0: Keypad [0} ﬂgﬂw command
1: RS-485 input
+ Pr.08-21 Pr.08-07
° PID Running| [—{ PID Delay OP|D Enable

2: Analog input
3: External up/down terminal
4: Pulse input without turning

command
5: Pulse input with turning
command Pr.00-04=42 .

P Gain Pr.08-01 Pr.08-17 Pr.08-05
6:CANopen PID Target Display Integral time Pr.08-02 PID Offset PID Output
8: Communication card Differential time ~ Pr.08-03 Amount Freq. Limit

Integral upper limit Pr.08-04

Serial/ Parallel

connection Pr.08-20

Pr.08-09 Treatment of feedback signal error
Abnormal feedback time is over Pr.08-08
Pr.08-00 Input Terminal for PID Feedback
0: Disable Pr.00-04=10
1: Negative feedback: analog input PID Feedback|
2: Negative feedback: PG card pulse input, Display
no directionality
3: Negative feedback: PG card pulse input,
with directionality

4: Positive feedback: analog input

5: Positive feedback: PG card pulse input,
no directionality

6: Positive feedback: PG card pulse input,
with directionality

7: Negative feedback: communication protocol

8: Positive feedback: communication protocol

Master Frequency Command Source (AUTO) / Source Selection of the
PID Target

Default: 0
Settings 0: Digital keypad
: RS-485 communication input
: External analog input (Refer to Pr.03-00-03-02)
: External UP / DOWN terminal
: Pulse input without direction command (refer to Pr.10-16 without

A WON =

considering direction), use with PG card
5: Pulse input with direction command (refer to Pr.10-16), use with PG card
6: CANopen communication card
8: Communication card (does not include CANopen card)

” mAVI Analog Input Selection
” MACI Analog Input Selection
» MAUI Analog Input Selection

Settings 4: PID target value
5: PID feedback signal
Common applications for PID control:

Default: 0

L Flow control: Use a flow sensor to feedback the flow data and perform accurate flow control.

L Pressure control: Use a pressure sensor to feedback the pressure data and perform precise
pressure control.

) Air volume control: Use an air volume sensor to feedback the air volume data to achieve
excellent air volume regulation.

L)  Temperature control: Use a thermocouple or thermistor to feedback temperature data for
comfortable temperature control.
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[

Speed control: Use a speed sensor to feedback motor shaft speed or input another machine
speed as a target value for synchronous control.

PID control loop:

Drive execute PID control

Setpoint + Output
p : Kp(1+T1(S+TdXS) value

Feedback

signal Sensor

K.: Proportional gain (P) T Integraltime (I) T,: Derivative control (D) S: Operator

Concept of PID control

Proportional gain (P):

The output is proportional to input. With only proportional gain control, there is always a

steady-state error.

® Adjustment: Turn off the Ti and Td, or remain Ti and Td in constant value, then adjust the
proportional gain (P).

® Increase: Faster status feedback, but excessive adjustment increases the overshoot.

® Decrease: Smaller overshoot, but excessive adjustment slows down the transient response.

Integral time (1):

The controller output is proportional to the integral of the controller input. When an automatic

control system is in a steady state and a steady-state error occurs, the system is called a System

with Steady-state Error to eliminate the steady-state error, add an “integral part” to the controller.

The integral time controls the relation between integral part and the error. The integral part

increases over time even if the error is small. It gradually increases the controller output to

eliminate the error until it is zero. This stabilizes the system without a steady-state error by using

proportional gain control and integral time control.

® Adjustment: The integral time (1) accumulates from the time difference, if the vibration cycle
is longer than the setting for integral time, the integration enhances. Increase the integral
time () to reduce the vibration.

® Increase: Reduce the overshoot, excessive adjustment causes worse transient response.

® Decrease: Faster transient response, but the transient time will be longer, and takes more
time to achieve the steady state. Excessive adjustment causes larger overshoot.

Differential control (D):

The controller output is proportional to the differential of the controller input. During elimination of

the error, oscillation or instability may occur. Use the differential control to suppress these effects

by acting before the error. That is, when the error is near zero, the differential control should be

zero. Use proportional gain (P) and differential control (D) to improve the system state during PID

adjustment.

® Adjustment: When the vibration cycle is shorter and continuous, it means that the
differential time setting is too large, and causes excessive output. Decrease the setting of D
gain to reduce the vibration. If the D gain is set to 0, adjust the PID control again.
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Using PID control in a constant pressure pump feedback application:

Set the application’s constant pressure value (bar) to be the set point of PID control. The pressure
sensor sends the actual value as the PID feedback value. After comparing the PID set point and
PID feedback, an error displays. The PID controller calculates the output by using proportional gain
(P), integral time (1) and differential time (D) to control the pump. It controls the drive to use a
different pump speed and achieves constant pressure control by using a 4-20 mA signal
corresponding to 0—10 bar as feedback to the drive.

no fuse breaker

(NFB) water pump
R
RIL1—G  O—| R/L1 /T > A
YR
S/L2—CO O— S/L2 V/T2 IM
e 3=
T/L3 T/L3 W/T3
S
- S
thrott;‘é
Feedback 4-20mA
corresponds to pressure
0-10 bar sensor
ACI/AVI (@)
(4-20mA/0-10V) .J ®
DC
ACM ﬁ.}——@—
Analog signal common

Pr.00-04 = 10 [Display PID feedback (b) (%)].

Pr.01-12 Acceleration Time is set as according to actual conditions.
Pr.01-13 Deceleration Time is set as according to actual conditions.
Pr.00-21 = 0, operate through the digital keypad.

Pr.00-20 = 0, the digital keypad controls the set point.

Pr.08-00 = 1 (Negative PID feedback from analog input)

ACI analog input Pr.03-01 = 5, PID feedback signal.
Pr.08-01-08-03 is set according to actual conditions:

If there is no oscillation in the system, increase Pr.08-01 [Proportional Gain (P)]

If there is no oscillation in the system, decrease Pr.08-02 [Integral Time (l)]

If there is no oscillation in the system, increase Pr.08-03 [Differential Time (D)]
[ Refer to Pr.08-00 to Pr.08-21 for PID parameter settings.

~ ELE kI Proportional Gain (P)

Settings 0.0-500.0
0 1.0: Kp gain is 100%; if the setting is 0.5, Kp gain is 50%.
L3 Sets the proportional gain to determine the deviation response speed. The higher the

Default: 1.0

proportional gain, the faster the responds speed. Eliminates the system deviation; usually used
to decrease the deviation and get faster response speed. It also reduces the steady-state error.
If you set the value too high, it may cause system oscillation and instability.
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L If you set the other two gains (I and D) to zero, proportional control is the only effective

parameter.
~ ELE VAl ntegral Time (1)

Settings 0.00-100.00 sec.
0.00: No integral
Ld Use the integral controller to eliminate the deviation during stable system operation. The integral

Default: 1.00

control does not stop working until the deviation is zero. The integral is affected by the integral
time. The smaller the integral time, the stronger integral action. It is helpful to reduce overshoot
and oscillation for a stable system. Accordingly, the speed to lower the steady-state deviation
decreases. The integral control is often used with the other two controls for the Pl controller or
PID controller.

Ld Sets the integral time of the | controller. When the integral time is long, there is a small |
controller gain, with slower response and slow external control. When the integral time is short,
there is a large | controller gain, with faster response and rapid external control.

L When the integral time is too short, it may cause overshoot or system oscillation for the output
frequency.

[l Set Integral Time to 0.00 to disable | controller.

~ EOEEVEI Differential Time (D)
Default: 0.00
Settings 0.00-1.00 sec.

Use the differential controller to show the system deviation change, as well as to preview the
change in the deviation. You can use the differential controller to eliminate the deviation in order
to improve the system state. Using a suitable differential time can reduce overshoot and shorten
adjustment time; however, the differential operation increases noise interference. Note that a too
large differential causes more noise interference. In addition, the differential shows the change
and the output is 0 when there is no change. Note that you cannot use the differential control
independently. You must use it with the other two controllers for the PD controller or PID
controller.

L) Sets the D controller gain to determine the deviation change response. Using a suitable
differential time reduces the P and | controllers overshoot to decrease the oscillation for a stable
system. A differential time that is too long may cause system oscillation.

The differential controller acts on the change in the deviation and cannot reduce the interference.
Do not use this function when there is significant interference.

~ LRV Upper Limit of Integral Control
Default: 100.0

Settings 0.0-100.0%

Defines an upper bound for the integral gain (1) and therefore limits the master frequency. The
formula is: Integral upper bound = Maximum Operation Frequency (Pr.01-00) x Pr.08-04 %.
LJ  An excessive integral value causes a slow response due to sudden load changes and may
cause motor stall or machine damage. If so, decrease it to a proper value.
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~ BOLEEVEEEPID Output Command Limit

Default: 100.0
Settings 0.0-110.0%

Defines the percentage of the output frequency limit during the PID control. The formula is
Output Frequency Limit = Maximum Operation Frequency (Pr.01-00) x Pr.08-05 %.

~ BRI PID Feedback Value by Communication Protocol

Default: Read only
Settings -200.00-200.00%

Use communication to set the PID feedback value when the PID feedback input is set to
communication (Pr.08-00 = 7 or 8).

» IOEEVYEEPID Delay Time

Default: 0.0
Settings 0.0-35.0 sec.

1137/ I PID Mode Selection

B

B

B

B

Default: 0
Settings 0: Serial connection
1: Parallel connection

0: Serial connection, use conventional PID control structure.

1: Parallel connection, the proportional gain, integral gain and differential gain are independent.
You can customize the P, | and D value to fit your application.

Pr.08-07 determines the primary low pass filter time when in PID control. Setting a large time

constant may slow down the drive’s response rate.

PID control output frequency is filtered with a primary low pass function. This function can filter

mix frequencies. A long primary low pass time means the filter degree is high and a short

primary low pass time means the filter degree is low.

Inappropriate delay time setting may cause system oscillation.

PI Control:

Controlled only by the P action, so the deviation cannot be entirely eliminated. In general, to

eliminate residual deviations, the P + | controls. When you use the Pl control, it eliminates the

deviation caused by the targeted value changes and the constant external interferences.

However, if the | action is too powerful, it delays the response when there is rapid variation. You

can use the P action by itself to control the loading system with the integral components.

PD Control:

When deviation occurs, the system immediately generates an operation load that is greater than

the load generated only by the D action to restrain deviation increment. If the deviation is small,

the effectiveness of the P action decreases as well. The control objects include applications with

integral component loads, which are controlled by the P action only. Sometimes, if the integral

component is functioning, the whole system may oscillate. In this case, use the PD control to

reduce the P action’s oscillation and stabilize the system. In other words, this control is useful

with no brake function’s loading over the processes.
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Use the | action to eliminate the deviation and the D action to reduce oscillation; then combine

this with the P action for the PID control. Use the PID method for a control process with no

deviations, high accuracies and a stable system.

Serial Connection

X PID Cancelled
Input Selection of the Pr.08-00=0 Frequenc
PID Target Value or Pr.02-01-05 = 21(disable) command
Pr.00-20: KPC-CC01/ Pr.08-00=0
RS-485 @ >
Pr.03-00 = 4 [ e ]
Pr.08-00 # 0
PID target value ' cOmpzlr?sation
Selection

Pr.08-16 PID Delay Time
Pr.08-07
P D
Propqrtion || Differential
Display of the PID feedback e o1 PrT(')'g?m
Pr.00-04 =10 display of the i :
PID feedback ‘ PID
Pr.08-04, direction
I Pr.08-21—»
Input Selecti Pr.08-02 |~ PID Freq
nput selection Integral u limit eq.
of the PID Feedback Time fo?ﬁ)r?tregp; output limit
Pr.08-00: AVI

Pr.08-09 Treatment of the Feedback Signal Fault
If Hz > Pr.08-05 time over Pr.08-08

Parallel Connection

Input Selection of the

PID Target Value

Pr.00-20: KPC-CCO01/RS-485
Pr.03-00 =4 PID target value

PID Cancelled p, 08.00=0

_ . Frequency
Pr.08-00 =0 or Pr.02-01-05 = 21(disable) command
®
Pr.08-00 # 0 P
— . . PID PID Delay Time
Proportion gain compensation Pr.08-07
Pr.08-01 selection
Pr.08-16
+ + +
Differential
J Time
Y N Pr.08-03 + Pr.08-05
Display of the PID feedback PID
Pr.00-04=10 display of the |« directi o
PID feedback I irection >
Pr.08-21
Pr.08-02 | ! i
r.08- outpu
Input Selection Integral Pr.08-_04 command limit|
of the PID Feedback Time fUPF;etf"m"l v
00~ or Integra
Pr.08-00: AVI g Pr.08-09

Treatment of the Feedback Signal Fault
If Hz > Pr.08-05, time over Pr.08-08

» BRI Feedback Signal Detection Time
Default: 0.0
Settings 0.0-3600.0 sec.

(1] Valid only when the feedback signal is ACI (4—20 mA).

(L] This parameter sets the detection time for abnormal PID signal feedback. You can also use it
when the system feedback signal response is extremely slow. (Setting the detection time to 0.0
disables the detection function.)
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» Feedback Signal Fault Treatment
Default: 0
Settings 0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop
3: Warn and operate at last frequency

L Valid only when the feedback signal is ACI (4—20 mA).
[ Sets the treatment when the PID feedback signal is abnormal.

» IV Sleep Level

Settings 0.0-1500.0 Hz / 0.00-200.00%

Default: 0.0

s mWake-up Level

Settings 0.0-1500.0 Hz / 0.00-200.00%

Default: 0.0

LI The upper limit is the same as the maximum operation frequency for Pr.01-00.

LL1 Determines the sleep level, and if the sleep time and the wake-up level are enabled or disabled.
Pr.08-10 = 0: Disabled; Pr.08-10 # 0: Enabled.

L1 When Pr.08-18 = 0, the unit for Pr.08-10 and that for Pr.08-11 switch to frequency. The settings
then are between 0.0-1500.0 Hz.

[l When Pr.08-18 = 1, the unit for Pr.08-10 and that for Pr.08-11 switch to percentage. The settings
then are between 0-200.00%.

LLJ  The percentage is based on the current command value, not the maximum value. For example,
if the maximum value is 100 kg, and the current value is 30 kg, then if Pr.08-11 = 40%, the value
is 12 kg.

[L] Pr.08-10 uses the same logic for calculation.

” m&eep Delay Time

Settings 0.0-6000.0 sec.

L) When the frequency command is smaller than the sleep frequency and less than the sleep time,

Default: 0.0

the frequency command is equal to the sleep frequency. However, the frequency command
remains at 0.00 Hz until the frequency command becomes equal to or larger than the wake-up
frequency.

» JFERERPID Feedback Signal Error Deviation Level
Default: 10.0
Settings 1.0-50.0%
» PID Feedback Signal Error Deviation Detection Time
Default: 5.0

Settings 0.1-300.0 sec.
L  When the PID control function is normal, it should calculate the value within a period of time that

is closed to the target value.
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[ Refer to the PID control diagram for details. When executing PID feedback control, if |PID
Reference Target Value — Detection Value| > Pr.08-13 PID Feedback Signal Error Deviation
Level and exceeds Pr.08-14 setting, it is regarded as a PID control fault, and the multi-function
output terminal setting 15 (PID feedback error) activates.

~» IEEIPID Compensation Selection
Default: 0

Settings 0: Parameter setting (Pr.08-17)
1: Analog input

LJ 0: The setting for Pr.08-17 gives the PID compensation value.
Ld 1: Set the analog input (Pr.03-00—-03-02) to 13, then the PID compensation value of analog input
is displayed on Pr.08-17. At this time, Pr.08-17 is read only.

» BT VA PID Compensation

Settings -100.0-100.0%

Default: 0.0

The PID compensation value = maximum PID target value x Pr.08-17. For example, if the
maximum operation frequency Pr.01-00 = 600.0 Hz, Pr.08-17 = 10.0%, the PID compensation
value increases the output frequency 60.0 Hz. 600.0 Hz x 100.00% x 10.0% = 60.0 Hz

WL LIl Sleep Mode Function Setting
Default: 0

Settings 0: Refer to PID output command
1: Refer to PID feedback signal
0: The unit for Pr.08-10 and that for Pr.08-11 switch to frequency. The settings then are between
0.0-1500.0 Hz.
1: The unit for Pr.08-10 and that for Pr.08-11 switch to percentage. The settings then are between
0-200.00%.

~ EOEEE Il \Vake-up Integral Limit

Settings 0.0-200.0%

Default: 50.0

The wake-up integral limit for the drive prevents suddenly running at high speed when the drive
wakes up. The wake-up integral frequency limit = (Pr.01-00 x Pr.08-19%)
Reduces the reaction time from sleep to wake-up.

MEnable PID to Change the Operation Direction

Default: 0
Settings 0: Operation direction cannot be changed
1: Operation direction can be changed
N MWake-up Delay Time
Default: 0.00

Settings 0.00-600.00 sec.
Refer to Pr.08-18 for more information.
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» IFEEERPID Control Flag
Default: 0000h

Settings  bit0 = 1, PID running in reverse follows the setting for Pr.00-23
bit0 = 0, PID running in reverse follows PID’s calculated value
bit1 = 1, two decimal places for PID Kp
bit1 = 0, one decimal place for PID Kp

bit0 = 1: PID running in reverse function is valid only when Pr.08-21 = 1.
bit0 = 0, if the PID calculated value is positive, the direction is forward. If the PID calculated value

is negative, the direction is reverse.

There are three scenarios for sleep and wake-up frequency. Refer to the following explanations:
1) Frequency Command (PID is not in use, Pr.08-00 = 0. Works only in VF mode)

When the output frequency < the sleep frequency, and the drive reaches the preset sleep time,
then the drive is in sleep mode (0 Hz).

When the frequency command reaches the wake-up frequency, the drive starts to count the
wake-up delay time. When the drive reaches the wake-up delay time, it starts to catch up to

reach the frequency command value by the acceleration time.
A mmmmms Frequency command

Output frequency

Frequenc
Corr?mandy Output Frequency

Pr.08-11 \ \ _________ /
Wake-up Level RN R
‘\~ "
3 "

~

L]
i
:
Pr.08-10 o8 P
Sleep Level S W 4 : /
P e i -
: ; OHz i i -
i« g >l
Pr.08-12 Pr.08-22
Sleep Delay Time Wake-up Delay Time

2) Internal PID Calculation Frequency Command (PID is in use, Pr.08-00 # 0 and Pr.08-18 = 0)
When the PID calculation Frequency command reaches the sleep frequency, the drive starts to
count the sleep time and the output frequency starts to decrease. If the drive exceeds the preset
sleep time, then the drive is in sleep mode (0 Hz). If the drive does not reach the preset sleep
time, it remains at the lower frequency limit (if there is a preset lower limit.), or it remains at the
minimum output frequency set at Pr.01-07 and waits until it reaches the sleep time before it goes
into sleep mode (0 Hz).

When the PID calculated Frequency command reaches the wake-up frequency, the drive starts
to count the wake-up delay time. Once it reaches the wake-up delay time, the drive starts to
catch up to reach the PID Frequency command value by the acceleration time.
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Frequency

Pr.08-11

-

Internal PID Calculation Frequency Command

Output frequency

-
-
-

-
-

Wake-up Level

Pr.08-10

T
Decelerate according to # E

deceleration time setting
7

Sleep Level

Pr.01-11

Accelerate according to
acceleration time setting

Sa
b

Output Frequency Lower Limit T .

Pr.01-07/Pr.01-41

~
-~
-
~-

Min. Output Frequency

’Time

A
=Y

Pr.08-12
Sleep Delay Time

Pr.08-22

Wake-up Delay Time

3) PID Feedback Value Percentage (PID is in use, Pr.08-00 # 0 and Pr.08-18 = 1)
When the PID feedback value reaches the sleep level percentage, the drive starts to count the

sleep time and the output frequency starts to decrease. If the drive exceeds the preset sleep time,

then the drive is in sleep mode (0 Hz). If the drive does not reach the preset sleep time, it

remains at the lower frequency limit (if there is a preset of lower limit.), or it remains at the

minimum output frequency set for Pr.01-07 and waits until it reaches the sleep time before going

into sleep mode (0 Hz).

When the PID feedback value reaches the wake-up percentage, the drive starts to count the

wake-up delay time. Once it reaches the wake-up delay time, the drive starts to catch up to reach

the PID Frequency command value by the acceleration time.

Example 01: PID negative feedback

® Pr.08-10 must > Pr.08-11
® 30 kg is the reference
® Set the parameter:

Pr.03-00 = 5 (AVI is PID feedback)

Pr.08-00 = 1 (PID negative feedback: AVI
simulation input function select)

Pr.08-10 = 40%

(Sleep reference: 12 kg = 40% x 30 kg)

Pr.08-11 = 20%

(Wake-up reference: 6 kg = 20% x 30 kg)

Case 01: If feedback >12 kg, frequency

decreases.

Case 02: If feedback <6 kg, frequency increases.

12.1-08-11

PID
Area
Physical quantity
>12 kg, the drive goes
Sleep area | .
into sleep
between 6 kg and 12
Excessive | 4 the drive remains
area in current state
< 6 kg, the drive
Wake-up wakes-up, the motor
area
wakes-up
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Output
Frequency
Setpoint --------------——G- -

PID
Feedback
Pr.08-10

Sleep Level \
Pr.08-11 p-----—-—-—-- S-S

Wake-up Level

Pr.01-11
Output Frequency Lower Limit

Pr.01-07/Pr.01-41
Min. Output Frequency

>

Pr.08-12 ! Pr.08-22
Sleep Delay Time Wake-up Delay Time

Example 02: PID positive feedback
® Pr.08-10 must < Pr.08-11
® 30 kg is the reference Area
® Set the parameter:
Pr.03-00 = 5 (AVI is PID feedback)
Pr.08-00 = 4 (PID positive feedback: AVI
simulation input function select) Excessiv
Pr.08-10 = 110% e area
(Sleep reference: 33 kg = 110% x 30 kg)
Pr.08-11 = 120%
(Wake-up reference: 36 kg = 120% x 30 kg)
Case 01: If feedback < 33 kg, frequency decreases.

PID
Physical quantity

Sleep >36 kg, the drive goes
area into sleep

between 33 kg and 36
kg, the drive remains

in the current state
Wake-up | <33 kg, the drive
area wakes-up

Case 02: If feedback > 36 kg, frequency increases.

Output
Frequency
PID
. Feedback
.

Pr.08-11
Wake-up Level

Pr.08-10
Sleep Level

Set Point

Pr.01-11
Output Frequency Lower Limit

Pr.01-07/Pr.01-41
Min. Output Frequency

« >

Pr.08-12 ? Pr.08-22
Sleep Delay Time Wake-up Delay Time
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09 Communication Parameters

When using the communication interface, the diagram on the right 8<1 \lodbus RS-485
shows the communication port pin definitions. We recommend that Pin 1-2,7,8: Reserved
. . Pin 3, 6: GND
you connect the AC motor drive to your PC by using Delta IFD6530 (@ E?n g: gg
In o: +

orlFD6500 as a communication converter. RS-485
# You can set this parameter during the operation.
~ IOEE VI Communication Address
Default: 1
Settings 1-254

[ Sets the communication address for the drive if the AC motor drive is controlled through RS-485

serial communication. The communication address for each AC motor drive must be unique.

» mCOM1 Transmission Speed

Settings 4.8-115.2 Kbps
Ld Sets the transmission speed between the computer and the AC motor drive.
Ld Options are 4.8 Kbps, 9.6 Kbps, 19.2 Kbps, 38.4 Kbps, 57.6 Kbps, and 115.2 Kbps; otherwise,
the transmission speed is set to the default 9.6 Kbps.

Default: 9.6

4 MCOM1 Transmission Fault Treatment
Default: 3
Settings 0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop

3: No warning and continue operation

Determines the treatment when an error is detected that the host controller does not
continuously transmit data to the AC motor drive during. The detection time is based on the
Pr.09-03 setting.

» mCOM1 Time-out Detection

Settings 0.0-100.0 sec.
Ll Sets the communication time-out value.

Default: 0.0

~ EEEI:S COM1 Communication Protocol
Default: 1
: 7, N, 2 (ASCII)
: 7, E, 1 (ASCII)
: 7,0, 1 (ASCII)
: 7, E, 2 (ASCII)
17,0, 2 (ASCII)
: 8, N, 1 (ASCII)
: 8, N, 2 (ASCII)

Settings

N OO OB~ WON -

12.1-09-1



Chapter 12 Description of Parameter Settings | C2000-HS

8:8,E, 1(ASCII)
9:8,0,1(ASCI)
10 : 8, E, 2 (ASCII)
11: 8,0, 2 (ASCII)
12 : 8,N, 1 (RTU)
13: 8, N, 2 (RTU)
14 : 8, E, 1 (RTU)

15:8, 0, 1 (RTU)

16 : 8, E, 2 (RTU)

17 : 8, 0, 2 (RTU)
L Control by PC (Computer Link)

When using the RS-485 serial communication interface, you must specify each drive’s
communication address in Pr.09-00. The computer then implements control using the drives’
individual addresses.

E

Modbus ASCII (American Standard Code for Information Interchange): Each byte of data is the
combination of two ASCII characters. For example, one byte of data: 64 Hex, shown as ‘64’ in
ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

1. Code Description
The communication protocol is in hexadecimal, ASCII: *0"...“9”, “A”...“F”, every hexadecimal
value represents an ASCII code. The following table shows some examples.
Character ‘0 1 ‘2 ‘3 ‘4 ‘5’ ‘6’ 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ ‘9’ ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H

2. Data Format
10-bit character frame (For ASCII):

(7, N, 2)
Start | ? | | | | | 'Stop | Stop
O L
T—i ,,,,,,,,, . . L . L,,,,,,,,L,,,,,,,,{, ,,,,,,,, Qo !
1 ¢ 7-data bits > |
% 10-bits character frame >

Even}

! ! ! ! ! ! | Stop

3 1 i 2 i 3 i 4 i 5 i 6 parity it
7-data bits >
= 10-bits character frame : >
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(7,0, 1

)

., . . e | & odd ! stop
St 8 ity it
7-data bits > 3
10-bits character frame ‘ >
11-bit character frame (For RTU):
(8, N, 2)
Start ! ! ! : : ‘ | Stopi Stopi
AT R A A
| < 8-data bits > |
i: 11-bits character frame ‘ >
(8,E, 1)
Starti Eveni Stop
it~ 0T St s 8 T ity bit
| “ 8-data bits > |
i: 11-bits character frame : >
1 3 | 4 5 | 6 ; 7 Qdd} Stop
i ! 1 parity ' bit
8-data bits > 3

3. Communication Protocol

11-bits character frame !

v

3.1 Communication Data Frame:
ASCIl mode:

STX

Start character =’ (3AH)

Address High

Address Low

Communication address:
one 8-bit address consists of 2 ASCII codes

Function High

Function Low

Command code:
one 8-bit command consists of 2 ASCI| codes

DATA (n-1)

DATAO

Contents of data:
n x 8-bit data consists of 2n ASCII codes
n < 16, maximum of 32 ASCII codes (20 sets of data)

LRC Check High

LRC Check Low

LRC checksum:
one 8-bit checksum consists of 2 ASCII codes

END High

END Low

End characters:
END1= CR (ODH), ENDO= LF(0OAH)
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RTU mode:
START Defined by a silent interval of more than 10 ms
Address Communication address: 8-bit address
Function Command code: 8-bit command
DATA (n-1)
Contents of data:
"""" N x 8-bit data, n < 16
DATAO

CRC Check Low

CRC Check High

CRC checksum:
one 16-bit checksum consists of 2 8-bit characters

END

Defined by a silent interval of more than 10 ms

3.2 Communication Address (Address)

O0H: broadcast to all AC motor drives
01H: AC motor drive of address 01
OFH: AC motor drive of address 15
10H: AC motor drive of address 16

FEH: AC motor drive of address 254

3.3 Function (Function code) and DATA (data characters)

03H: read data from a register
06H: write to a single register

Example: Reading two continuous data from register address 2102H, AMD address is 01H.

ASCII mode:
Command Message: Response Message

STX B STX B
Address ? Address (1)

. ‘0 , ‘0

Function o Function 7

2 Number of register ‘0

Starting register (1) (count by byte) ‘11
‘2 Content of starting 7

0 register 2102H 7

Number of register 0 ‘0
(count by word) ‘0 ‘0
S Content of register 2103H 8

LRC Check = i

7 0

CR ‘T

END LF LRC Check o
CR

END LF
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RTU mode:
Command Message: Response Message
Address 01H Address 01H
Function 03H Function 03H
. . 21H Number of register
Starting data register 02H (count by byte) 04H
Number of register 00H Content of register 17H
(count by word) 02H address 2102H 70H
CRC Check Low 6FH Content of register 00H
CRC Check High F7H address 2103H 00H
CRC Check Low FEH
CRC Check High 5CH
06H: single write, write single data to a register.
Example: Writing data 6000 (1770H) to register 0100H. AMD address is 01H.
ASCII mode:
Command Message: Response Message
STX ‘:, STX (:l
Address ? Address (1)
. ‘0 . ‘0
Function & Function &
‘Ol ‘0’
Target register (1) Target register (1)
(0! IO!
‘1! ‘1’
. ‘7! . ‘7’
Register content 7 Register content 7
‘0! 50!
(7! 17!
LRC Check o LRC Check o
CR CR
END LF END LF
RTU mode:
Command Message: Response Message
Address 01H Address 01H
Function 06H Function 06H
: 01H : 01H
Target register 00H Target register 00H
. 17H . 17H
Register content 70H Register content Z0H
CRC Check Low 86H CRC Check Low 86H
CRC Check High 22H CRC Check High 22H

10H: write multiple registers (can write up to 20 sets of data simultaneously).
Example: Set the multi-step speed of an AC motor drive (address is 01H),
Pr.04-00 = 50.00 (1388H), Pr.04-01 = 40.00 (OFAQH).
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ASCII Mode
Command Message: Response Message
STX N STX J
ADR 1 ‘0 ADR 1 ‘0
ADR O 1’ ADR 0 o
CMD 1 1 CMD 1 1
CMD 0 ‘0’ CMD O ‘O’
‘01 ‘0!
, ‘5’ : ‘5’
Target register o Target register 0
iO! ‘Ol
IO! ‘0!
Number of register ‘0 Number of register ‘0
(count by word) ‘0 (count by word) ‘o
527 ‘2!
Number of register 0 ‘E’
(count by byte) ‘4 LRC Check ‘8
! e
The first data content g
l8!
‘01
The second data content i
iO!
LRC Check 9
£Al
CR
END LF
RTU mode:
Command Message: Response Message:
ADR 01H ADR 01H
CMD 10H CMD 10H
, 05H , 05H
Target register 00H Target register 00H
Number of register 00H Number of register 00H
(Count by word) 02H (Count by word) 02H
Quantity of data (byte) 04 CRC Check Low 41H
The first data content 13H CRC Check High 04H
88H
OFH
The second data content AOH
CRC Check Low ‘9’
CRC Check High ‘A

3.4 Check sum

(1) ASCIlI mode (LRC Check):

LRC (Longitudinal Redundancy Check) is calculated by summing up the values of the bytes from
ADRH1 to last data character then calculating the hexadecimal representation of the
2’'s-complement negation of the sum.

Example:

01H + 03H + 21H + 02H + 00H + 02H = 29H, the 2’'s-complement negation of 29H is D7H.
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(2) RTU mode (CRC Check):

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1: Load a 16-bit register (called CRC register) with FFFFh.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order byte of the
16-bit CRC register, putting the result in the CRC register.

Step 3: Examine the LSB of CRC register.

Step 4: If the LSB of CRC register is 0, shift the CRC register one bit to the right, fill MSB with
zero, then repeat step 3. If the LSB of CRC register is 1, shift the CRC register one bit to
the right, fill MSB with zero, Exclusive OR the CRC register with the polynomial value
AO001H, then repeat step 3.

Step 5: Repeat step 3 and 4 until you perform eight shifts. This processes a complete 8-bit byte.

Step 6: Repeat step 2 through 5 for the next 8-bit byte of the command message. Continue doing
this until all bytes are processed. The final contents of the CRC register are the CRC
value. When transmitting the CRC value in the message, the upper and lower bytes of the
CRC value must be swapped, that is, the lower order byte is transmitted first.

The following is an example of CRC generation using C language. The function takes two
arguments:

Unsigned char* data < a pointer to the message buffer

Unsigned char length € the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.

Unsigned int crc_chk (unsigned char* data, unsigned char length)

{
int j;
unsigned int reg_crc=0xffff;
while(length--){
reg_crc *= *data++;
for(j=0;j<8;j++)1
if(reg_crc & 0x01){ /* LSB(b0)=1*/
reg_crc=(reg_crc>>1) * 0xa001;
lelse{
reg_crc=reg_crc >>1;
}
}
}
return reg_crc; I/ return register CRC
}

12.1-09-7



Chapter 12 Description of Parameter Settings | C2000-HS

4. Address list

AC motor drive parameters

Modbus
Address

Function

GG is the parameter group, nn is the parameter number; for example, the address of
Pr.04-10 is 040AH.

GGnnH

Control command (20xx)

Modbus
Address =

Function

00B: No function

01B: Stop

10B: Run

11B: JOG + RUN
Reserved

00B: No function

01B: FWD

10B: REV

11B: Change direction

bit1-0

bit3-2

bit5—4

00B: 1st acceleration / deceleration

01B: 2" acceleration / deceleration

bit7—6 : :
10B: 3 acceleration / deceleration

11B: 4" acceleration / deceleration
000B: Master speed

2000H

RW

bit11-8

0001B:

1st Step speed frequency

0010B:

2nd Step speed frequency

0011B:

31 Step speed frequency

01008B:

4t Step speed frequency

0101B:

5t Step speed frequency

0110B:

6t Step speed frequency

0111B:

7t Step speed frequency

1000B:

8" Step speed frequency

1001B:

9t Step speed frequency

1010B:

10t Step speed frequency

1011B:

11t Step speed frequency

1100B:

12t Step speed frequency

1101B:

13t Step speed frequency

1110B:

14t Step speed frequency

1111B:

15t Step speed frequency

bit12

1: Enable bit06—11 function

bit15

Reserved

2001H

RW

Frequency command (XXX.XX Hz)
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Modbus .
Address R/W Function
bit0 1: E.F. ON
bit1 1: Reset
2002H RW
bit2 1: Base block (B.B) ON
bit15-3 |Reserved

Status monitor read only (21xx)

mrzl; R/W Function
T R High byte: Warn Code
Low Byte: Error Code
AC motor drive operation status
bit1-0 |00B: Drive stops
01B: Drive decelerating
10B: Drive standby
11B: Drive operating
bit2 1:JOG Command
Operation Direction
bit4—3 |00B: FWD run
01B: From REV run to FWD run
2101H R 10B: From FWD run to REV run
11B: REV run
bit8 1: Master frequency controlled by communication interface
bit9 1: Master frequency controlled by analog / external signal
bit10  |1: Operation command controlled by communication interface
bit11 1: Parameter locked
bit12  |1: Enable to copy parameters from keypad
bit15-13 |Reserved
2102H R Frequency command (XXX.XX Hz)
2103H R Output frequency (XXX.XX Hz)
21041 R Output current (XX.XX A). When current is higher than 655.35, it shifts the
decimal as (XXX.X A). The decimal can refer to High byte of 211F.
2105H R |DC bus voltage (XXX.X V)
2106H R |Output voltage (XXX.X V)
2107H R Current step number of multi-step speed operation
2108H R |Reserved
2109H R |Counter value
210AH R |Power factor angle (XXX.X)
210BH R |Output torque (XXX.X %)
210CH R Actual motor speed (XXXXX rpm)
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Xc?c?rzl;z R/W Function

210DH R Number of PG feedback pulses (0—65535)

210EH R Number of PG2 pulse commands (0—-65535)

210FH R |Power output (X.XXX kW)

2116H R Multi-function display (Pr.00-04)
Maximum Operation Frequency (Pr.01-00) or Maximum User-defined Value
(Pr.00-26)
When Pr.00-26 is 0, this value is equal to Pr.01-00 setting

211BH R When Pr.00-26 is not 0, and the command source is keypad, this value =
Pr.00-24 x Pr.00-26 + Pr.01-00
When Pr.00-26 is not 0, and the command source is 485, this value =
Pr.09-10 x Pr.00-26 + Pr.01-00

211FH R High byte: decimal of current value (display)

Status monitor read only (22xx)

ngrzl;z RW Function

9900H R Display output current (A). When current is higher than 655.35, it shifts the
decimal as (XXX.X A). The decimal can refer to High byte of 211F.

2201H R Display counter value (c)

2202H R Actual output frequency (XXXXX Hz)

2203H R DC bus voltage (XXX.X V)

2204H R Output voltage (XXX.X V)

2205H R Power angle (XXX.X)

2206H R Display actual motor speed kW of U, V, W (XXXXX kW)

2907H R Display motor speed in rpm estimated by the drive or encoder feedback
(XXXXX rpm)

9908H R Display positive / negative output torque in %, estimated by the drive (t0.0:
positive torque, -0.0: negative torque) (XXX.X %)

2209H R Display PG feedback (see NOTE 1 in Pr.00-04)

220AH R PID feedback value after enabling PID function (XXX.XX %)

290BH R Display signal of AVI analog input terminal, 0—10 V corresponds to
0.00-100.00% (1.) (see NOTE 2 in Pr.00-04)

290CH R Display signal of ACI analog input terminal, 4—20 mA / 0-10 V corresponds
to 0.00-100.00% (2.) (see NOTE 2 in Pr.00-04)

250DH R Display signal of AUI analog input terminal, -10—10 V corresponds to
-100.00-100% (3.) (see NOTE 2 in Pr.00-04)

220EH R IGBT temperature of drive power module (XXX.X °C)

220FH R The temperature of capacitance (XXX.X °C)
The status of digital input (ON / OFF), refer to Pr.02-12

2210H R

(see NOTE 3 in Pr.00-04)
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Xc(l)c?rzl;z RW Function
29211 R The status of digital output (ON / OFF), refer to Pr.02-18
(see NOTE 4 in Pr.00-04)
2212H R The multi-step speed that is executing (S)
9913 R The corresponding CPU pin status of digital input (d.)
(see NOTE 3 in Pr.00-04)
9914 R The corresponding CPU pin status of digital output (O.)
(see NOTE 4 in Pr.00-04)
Number of actual motor revolution (PG1 of PG card) (P.) it starts from 9
2215H R when the actual operation direction is changed or the keypad displays at
stop is 0. The maximum is 65535
2216H R Pulse input frequency (PG2 of PG card) (XXX.XX Hz)
2217H R Pulse input position (PG card PG2), the maximum setting is 65535.
2218H R Position command tracing error
2219H R Display times of counter overload (XXX.XX %)
221AH R GFF (XXX.XX %)
221BH R DC bus voltage ripples (XXX.X V)
221CH R PLC register D1043 data (C)
221DH R Number of poles of a permanent magnet motor
221EH R User page displays the value in physical measure
221FH R Output Value of Pr.00-05 (XXX.XX Hz)
2920H R Number of motor turns when drive operates (saves when drive stops, and
resets to zero when operating)
9991H R Operating position of the motor (saves when drive stops, and resets to zero
when operating)
2222H R Fan speed of the drive (XXX %)
2223H R Control mode of the drive 0: speed mode
2224H R Carrier frequency of the drive (XX kHz)
2225H R Reserve
Drive
status |00b: No direction
bit1—0 |01b: Forward
10b: Reverse
bit3—2 |01b: Drive ready
2226H R
10b: Error
bit4 Ob: Motor drive did not output
1b: Motor drive did output
bit5 Ob: No alarm
1b: Alarm
2227H R Drive’s estimated output torque (positive or negative direction) (XXXX Nt-m)
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