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Copyright notice
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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.



PLEASE 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

DANGER the 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
measures 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 AC mains circuit power supply.

M After finishing the wiring of the AC motor drive, check if U/T1, V/T2 and W/T3 are

CAUTION 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.

M 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 115V models, the range is between 85-132 V.

For 230V models, the range is between 170-264 V.
For 460V models, the range is between 323-528 V.
M Refer to the table below for short circuit rating:
Model (Power) Short circuit rating
115V 5 kA
230V 5 kA
460V 5 kA

M Only qualified persons are allowed to install, wire and maintain the AC motor
drives.

M 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.

M 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.
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M 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 produces a leakage current of over AC 3.5mA or over DC 10mA
on the Protective Earthing conductor, the minimum specifications required of the
Protective Earthing conductor to be installed have to comply with the national, local
laws and regulations or follow IEC61800-5-1 to do grounding.

M MH300 series is designed for the application of general industrial environment.
Non-linear load causes harmonic current, if the drive uses with public low voltage
(e.g. the power supplies to houses), then you have to assemble an appropriate
restraint equipment (e.g. isolation transformer or input reactor) to restrain the
interference may be caused. Contact with Delta for more information.

NOTE:

In the pictures in this manual, the cover or safety shield is disassembled only when explaining the
details of the product. During operation, install the top cover and wiring correctly according to the
provisions. Refer to the operation descriptions in the manual to ensure safety.

The figures in this instruction are only for reference and may be slightly different depending on your
model, but it will not affect your customer rights.

The content of this manual may be revised without prior notice. Consult our distributors or download

the latest version at http://www.deltaww.com/iadownload acmotordrive.
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After receiving the AC motor drive, check for the following. 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.

1.

1-1

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 devices, including mains power, motor, control board, and
digital keypad are connected correctly.

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

When power is applied, use the digital keypad (KPMH-LCO1) 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.

Nameplate Information

e ™
A hELTA DELTAELECTRONICS, INC.
Model Name ——  » | MODEL:VFD5A0MH23ANSAA
INPUT:
—
Input Voltage / Current Normal Duty: 3PH 200-240V 50/60Hz 6.2A
Heavy Duty: 3PH 200-240V 50/60Hz 6.0A
Output Voltage / Current —————— | OUTPUT: POWER ND(HD) 1HP(1HP)
Normal Duty: 3PH 0-230V 5.2A 2.0KVA 0.75KW
Heavy Duty: 3PH 0-230V 5.0A 1.9KVA 0.75KW
Frequency Range —————— | FREQUENCY RANGE: 0-599Hz
: ; Version: X.XX 2D-
Firmware Version—» e Ao DE
Enclosure Type (IPXX) —
ype ( ) | | _5A022301T18100001
Certifications —» j
Serial Number
MADE IN XXXXXX
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1-2 Model Name

VFED 5A0 MH 23 AN SAA

[ ] [ ] ®
L Version type

Model type
A: Standard

N: Only available for 3-phase 230V and 460V, 1HP(0.75kW)
drive without cooling fan

Safety function
S: Built-in STO
EMC function
N: No function
F: Built-in EMC filter
Protection level
A:1P20
E: IP40
Input voltage
11: 115V 1-phase
21:230V 1-phase
23:230V 3-phase
43: 460V 3-phase
Series
MH : MH300 (High Performance Micro Drive)

Rated output current
Under heavy duty mode (150%, 6 seconds)
Refer to Chapter 9 Specifications in user manual for more details

Series name(Variable Frequency Drive)

1-3 Serial Number

5A022301 T 18 10 0001

L Production number

Production week

Production year

T: Taoyuan W: Wujiang

Production factory

5 MH300 series 230V 3-Phase 1HP (0.75kW)

Model number
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1-4 Apply After Service by Mobile Device

1-4-1 Location of Service Link Label

Frame A, B Frame C-l
Service link label (Service Label) will be pasted Service link label (Service Label) will be pasted on

on the keypad area on the case body, as below the area as below drawing shown.

drawing shown.

jggoo

/Service Label

H H H g

E!
%szbF

The keypad area on the case body

ooooo

=
2,

Service Label sticking area

1-4-2 Service Link Label

+— QR code

http://service.deltaww.com/ia/repair?sn=serial number

007FPOAST14300002+—— Serial number '
servicE.DELTAWW.Co0M—— \N/eb address of after service

Scan QR Code to apply

1.
2
3
4.
5

6.

Find out the QR code sticker (as above shown).

Use a Smartphone to run a QR Code reader APP.

Point your camera to the QR Code. Hold your camera steady so that 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 out the QR Code?

1.

2
3.
4

Open a web browser on your computer or smart phone.

Key in https://service.deltaww.com/ia/repair in address bar and press enter.

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

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

1-4
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1-5 RFI Jumper

The drive contains Varistors / MOVs that are connected from phase to phase and from phase to ground to
protect the drive against 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.

(1) In 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.

(2) Although a single drive complies with the international standards for leakage current, an installation
with several drives with built-in EMC filters can trigger the RCD. Removing the RFI jumper can help,
but the EMC performance of each drive is no longer guaranteed.

Non-built-in EMC filter models

Frame A-I

Loosen the screw and remove the RFI jumper (as shown below). Fasten the screw again after you remove
the RFI jumper.

Screw Torque: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39—0.59 Nm)

RILIISIL

SCREW
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Built-in EMC filter models

Frame B-F

Remove the RFI jumper with a screwdriver (as shown below).

Frame G

Remove the RFI jumper with a screwdriver (as shown below).
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1. Remove RFI ON (frame H) or the screw of RFI-1 ON (frame I)
Screw Torque: 6-8 kg-cm / (5.2—6.9 Ib-in.) / (0.59-0.78 Nm)

Frame H-I

g

N
bl
el

W oﬁr&ﬁﬁ% "¢

=\
W

4 gy ¥

2. Remove the RFI jumper RFI-2 (frame I).
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Isolating main power from ground:

When the power distribution system of 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 drive during installation.

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

=

The shields of shielded cables must be connected to the ground of the drive to meet safety regulations.

M The shields of shielded power cables can only be used as the ground for equipment when the above
points are met.

M When installing more drives, do not connect ground terminals of each drive to the ground with single

point and series connection, but connects with single point and parallel connection. See the following

pictures.

Ground @ @ @ Ground @ @ @
terminal D D D terminal (D D

S S

Correct wiring setup for ground wires Wrong wiring setup for ground wires
- single point and parallel connection - single point and series connection

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 disconnects 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 Do not remove the RFI jumper while conducting high voltage tests. When conducting a high voltage
test to the entire facility, you must 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 30 Q) grounded system.

M Disconnect the RFI jumper.

M Check whether there is excess electromagnetic radiation affecting nearby low-voltage circuits.

M In some situations, the transformer 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 suppression.
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M Do notinstall an external EMC filter. The EMC filter is connected to ground through the filter capacitors,
thus connecting the power input to ground. This is very dangerous and can easily damage the drive.

Asymmetric Ground System (Corner Grounded TN Systems)
Caution: Do not remove the RFI jumper while there is power to the input terminal of the drive.

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

1. Grounding at a corner in a triangle configuration | 2. Grounding at a midpoint in a polygonal

configuration
L1

L1

/WY\\ Lo

A :
) f\fl\/\ L

L3

3. Grounding at one end in a single-phase 4. No stable neutral grounding in a three-phase
configuration autotransformer configuration

L1 L1
%47 L1

L3———

You can use the RFI jumper

Internal grounding through RFI capacitors, which reduces L1
electromagnetic radiation. In a symmetrically grounding
power system with higher EMC requirements, you can
install an EMC filter. As a reference, the diagram on the

right is a symmetrical grounding power system.

L2
L3
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Chapter 2 Dimensions

2-1 FrameA

2-2 FrameB

2-3 Frame C

2-4 FrameD

2-5 Frame E

2-6 FrameF

2-7 Frame G

2-8 FrameH

2-9 Framell

2-10 Digital Keypad
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2-1 Frame A

A1: VFD1A6MH11ANSAA; VFD1A6MH11ENSAA; VFD1A6MH21ANSAA; VFD1A6MH21ENSAA
A2: VFD2A5MH11ANSAA; VFD2A5MH11ENSAA; VFD2A8MH21ANSAA; VFD2A8SMH21ENSAA;
VFD1A6MH23ANSAA; VFD1A6MH23ENSAA; VFD2A8MH23ANSAA; VFD2A8MH23ENSAA,

VFD1A5MH43ANSAA; VFD1ASMH43ENSAA

A3: VFD5A0MH23ANSAA; VFD5A0MH23ENSAA; VFD3A0MH43ANSAA; VFD3AOMH43ENSAA
A4: VFD5A0OMH23ANSNA; VFD5A0MH23ENSNA; VFD3A0OMH43ANSNA; VFD3AOMH43ENSNA

Unit: mm (inch)

Frame w H D W1 H1 D1 S1
A1 68.0 (2.68) | 128.0 (5.04) | 130.0 (5.12) | 56.0(2.20) | 118.0 (4.65) | 3.0(0.12) 5.2 (0.20)
A2 68.0 (2.68) | 128.0 (5.04) | 144.0 (5.67) | 56.0 (2.20) | 118.0 (4.65) | 3.0(0.12) 5.2 (0.20)
A3 68.0 (2.68) | 128.0 (5.04) | 150.0 (5.91) | 56.0 (2.20) | 118.0 (4.65) | 3.0(0.12) 5.2 (0.20)
Ad 68.0 (2.68) | 128.0 (5.04) | 162.0 (6.38) | 56.0 (2.20) | 118.0 (4.65) | 3.0(0.12) 5.2 (0.20)

S1

2-2

Mounting Hole
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2-2 Frame B

B1: VFD7ASMH23ANSAA; VFD7ASMH23ENSAA; VFD4A2MH43ANSAA; VFD4A2MH43ENSAA

B2: VFD5A0MH21ANSAA; VFD5A0MH21ENSAA
B3: VFD1A6MH21AFSAA; VFD2A8MH21AFSAA; VFDS5A0OMH21AFSAA; VFD1ASMH43AFSAA,

VFD3A0OMH43AFSAA; VFD4A2MH43AFSAA
Unit: mm (inch)

Frame w H D WA1 H1 D1 S1

B1 72.0 (2.83) | 142.0 (5.59) | 158.0 (6.22) | 60.0(2.36) | 130.0 (5.12) | 6.4 (0.25) 5.2 (0.20)
B2 72.0 (2.83) | 142.0 (5.59) | 162.0 (6.38) | 60.0 (2.36) | 130.0(5.12) | 3.0(0.12) 5.2 (0.20)
B3 72.0 (2.83) | 142.0 (5.59) | 174.0 (6.85) | 60.0 (2.36) | 130.0 (5.12) | 4.3(0.17) 5.2 (0.20)

W D
W1 D1
T i
Wy
[@UU
o = il
E 1
= ‘N : I
B e T IH
i 1 [ =l
_
S1

Detail A (Mounting Hole)
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2-3 Frame C

C1: VFD5A0OMH11ANSAA; VFDSAOMH11ENSAA; VFD7ASMH21ANSAA; VFD7ASMH21ENSAA;
VFD11AMH21ANSAA; VFD11AMH21ENSAA; VFD11AMH23ANSAA; VFD11AMH23ENSAA,
VFD17AMH23ANSAA; VFD17AMH23ENSAA; VFD5A7MH43ANSAA; VFD5A7TMH43ENSAA,
VFDY9AOMH43ANSAA; VFD9AOMH43ENSAA

C2: VFD7A5MH21AFSAA; VFD11AMH21AFSAA; VFDSA7TMH43AFSAA; VFDI9AOMH43AFSAA

Unit: mm (inch)
H1 D1 S1

Frame W H D W1

C1 87.0 (3.43) | 157.0(6.18) | 167.0 (6.57) | 73.0(2.87) | 144.5(5.69) | 5.0 (0.20) 5.5 (0.22)
C2 87.0 (3.43) | 157.0(6.18) | 194.0 (7.64) | 73.0(2.87) | 144.5(5.69) | 5.0 (0.20) 5.5 (0.22)
W D
W1 D1
O =
L I
IT
i ]
=
=

W=t
=
\
=
=

S1

S1 Mounting Hole
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D1: VFD25AMH23ANSAA; VFD25AMH23ENSAA; VFD13AMH43ANSAA; VFD13AMH43ENSAA,
VFD17AMH43ANSAA; VFD17AMH43ENSAA
D2: VFD13AMH43AFSAA; VFD17AMH43AFSAA

Unit: mm (inch)

Frame w H D WA1 H1 D1 S1
D1 | 109.0 (4.29) | 207.0 (8.15) | 169.0 (6.65) | 94.0 (3.70) | 193.8 (7.63) | 6.0 (0.24) | 5.5 (0.22)
D2 | 109.0 (4.29) | 207.0 (8.15) | 202.0 (7.95) | 94.0(3.70) | 193.8(7.63) | 6.0 (0.24) | 5.5(0.22)
W B D
W1 D1
Bege° i \V—
éﬁﬂ | dagon
| I iﬂﬂﬂﬂﬂuj
oulllL
. DHHUHHUUM
3 * oo
[ I 10
A | 100 | =y

s Mounting Hole
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2-5 Frame E

E1: VFD33AMH23ANSAA; VFD33AMH23ENSAA; VFD49AMH23ANSAA; VFD49AMH23ENSAA;
VFD25AMH43ANSAA; VFD25AMH43ENSAA; VFD32AMH43ANSAA; VFD32AMH43ENSAA

E2: VFD25AMH43AFSAA; VFD32AMH43AFSAA

Unit: mm (inch)

Frame W H D W1 H1 D1 S1
E1 | 130.0 (5.12) | 250.0 (9.84) | 200.0 (7.87) | 115.0 (4.53) | 236.8 (9.32) | 6.0 (0.24) | 5.5 (0.22)
E2 | 130.0 (5.12) | 250.0 (9.84) | 234.0 (9.21) | 115.0 (4.53) | 236.8 (9.32) | 6.0 (0.24) | 5.5(0.22)
W
‘ W1 ‘ D1
@DDDD mi
oood
oood
oo
a
®
== ®
= @

[

S1
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2-6 Frame F

F1: VFD65AMH23ANSAA; VFD65AMH23ENSAA; VFD38AMH43ANSAA; VFD38AMH43ENSAA;
VFD45AMH43ANSAA; VFD45AMH43ENSAA

F2: VFD38AMH43AFSAA; VFD45AMH43AFSAA

Unit: mm (inch)

Frame w H D W1 H1 D1 S1

F1_ | 175.0 (6.89) | 300.0 (11.81) | 207.0 (8.15) | 154.0 (6.06) | 279.5 (11.00)| 6.5 (0.26) | 8.4 (0.33)
F2_ | 175.0 (6.89) | 300.0 (11.81) | 259.0 (10.20) | 154.0 (6.06) | 279.5 (11.00)| 6.5 (0.26) | 8.4 (0.33)

‘ W1 D1
e oy | N
D '

0| ®
i}
: o 0 )
.. ]
: Ty
i T
Ui
ol
) - o |~

.

s1 Mounting Hole
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2-7 Frame G

G: VFD60AMH43AFSAA; VFD60AMH43ANSAA; VFD75AMH23ANSAA; VFDI90AMH23ANSAA

Unit: mm (inch)

Frame W H D WA1 H1 D1 S1
G 250.0 (9.84) | 400.0 (15.75) | 225.0 (8.86) | 231.0 (9.09) | 381.0 (15.00)| 10.0 (0.39) | 8.5(0.33)
%a e I
5855 T o
2° — i |
OEERREID
il
_ i
§ TG
I JO000S N
(0000
T
!
? E ol ®
o e — | —

=
See Detail B

Detail B (Mounting Hole) g
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H: VFD75AMH43AFSAA; VFD75AMH43ANSAA; VFD91AMH43AFSAA; VFD91AMH43ANSAA

Unit: mm (inch)

Frame W H D W1 H1 S1
H 280.0 (11.02) 500.0 (19.69) 280.0 (11.02) 235.0 (9.25) 475.0 (18.70) 11.0 (0.43)
W
W1 D
‘ ‘ /SEE DETAIL A ‘
Hb ( — D) é?ﬂ @
ooooo -
oooo
ooo L
oo
0 ] E UUL
358D .
5 _
IT
R O (e}
@ i immifn
SEE DETAIL B
S1
s
DETAIL A DETAIL B

(MOUNTING HOLE)

2-9

(MOUNTING HOLE)




Chapter 2 Dimensions | MH300

2-9 Frame |

I: VFD112MH43AFSAA; VFD112MH43ANSAA; VFD120MH23ANSAA; VFD146MH23ANSAA;
VFD150MH43AFSAA; VFD150MH43ANSAA

Unit: mm (inch)

(MOUNTING HOLE)

2-10

Frame W H D WA H1 S1
| 330.0 (12.99) | 550.0 (21.65) | 300.0 (11.81) | 285.0 (11.22) | 525.0 (20.67) | 11.0 (0.43)
w SEE DETAIL A
W1 / D
\ | |
HQH = HEXR\ (St D
minininln I
I
ooo U
0 dgg@ ﬁﬂg o~
I|T ‘ N
| ] il
KKSEE DETAIL B
S1
-
= (@F
st
DETAIL A DETAIL B

(MOUNTING HOLE)
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KPMH-LCO1
Unit: mm (inch)
w W1 W2 W3 H H1 H2
68.0 (2.67) 63.8 (2.51) 45.2 (1.78) 8.0 (0.31) 46.8 (1.84) 42.0 (1.65) 26.0 (1.02)
H3 D D1 D2 D3 D4 S1
7.5(0.30) 36.1 (1.41) 22.7 (0.89) 7.9 (0.30) 2.2 (0.09) 1.3 (0.05) M3*0.5(2X)
W D W2 W3
= :
™
’ iﬁﬂ@ 5 s %E "
——F S1 )
D1 D2
<| ™
i alya
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Chapter 3 Installation

3-1  Mounting Clearance

3-2 Airflow and Power Dissipation
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3-1 Mounting Clearance

4]

4]

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

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

Install the AC motor drive in Pollution Degree 2 environments only: normally only non-conductive
pollution occurs and temporary conductivity caused by condensation is expected.

To ensure the environment to install drives is in Pollution Degree 2, the drives should be installed in
an IP54 cabinet or in a pollution-controlled environment. Pollution Degree 2 (IEC / EN 60664-1) is
that temporary electric conduction may occur when dew forms, electrical equipment in control panel
and thermostatic chamber just causes non-conductive pollution.

The following figures are for instruction, and the actual drives shall prevail.

Airflow direction: €= inflow < outflow <«—> distance

Single drive installation Side-by-side horizontal installation
T /7777 ////

ANV A‘\W"\ -

C
Inverter || Inverter

(v y)
(oy)
vy)
sy

?x\\\\\\\\\\\\\\\\\\\‘+>

Inverter

&\\\\\\\\\?\\\\\\\\\\\
AN\ s

h TR b FTR 7 R
77 7 //////////////////////////////////////////////////////////A

Frame A-F
Ambient temperature (°C)
Installation method A(mm) | B(mm) | C(mm) Max. Max.
(Without derating) (derating)
Single drive installation 50 30 - 50 60
Side-by-side horizontal installation 50 30 30 50 60
Zero stack installation 50 30 0 40 50
Frame G-I
Ambient temperature (°C)
Installation method A(mm) | B (mm) | C(mm) Max. Max.
(Without derating) (derating)
Single drive installation 100 50 - 50 60
Side-by-side horizontal installation 100 50 50 50 60
Zero stack installation 100 50 0 40 50

NOTE: The minimum mounting clearances A—C in the table above apply to AC motor drives installation.
Failing to follow the minimum mounting clearances may cause the fan to malfunction and cause heat
dissipation problems.

3-2




3-2 Airflow and Power Dissipation

Chapter 3 Installation | MH300

Airflow rate for cooling Power Dissipation
Frame Model No Flow Rate Flow Rate Loss External Internal Total
i (Unit: c¢fm) | (Unit: m3/ hr) | (Heat sink, unit: W) | (Unit: W) | (Unit: W)

VFD1A6MH11ANSAA
VFD1A6MH11ENSAA 8.0 10.0 18.0
VFD2A5MH11ANSAA
VFD2A5MH11ENSAA 14.2 13.1 27.3
VFD1A6MH21ANSAA
VFD1AB6MH21ENSAA 0o - 8.0 10.3 18.3
VFD2A8MH21ANSAA ' '
VFD2A8MH21ENSAA 16.3 14.5 30.8
VFD1A6MH23ANSAA
VFD1AB6MH23ENSAA 8.6 10.0 18.6
VFD2A8MH23ANSAA

A VFD2A8MH23ENSAA 16.5 12.6 29.1
VFD5A0MH23ANSAA
VED5A0OMH23ENSAA 10.0 16.99 33.2 15.0 48.2
VFD5A0MH23ANSNA
VFD5A0MH23ENSNA 0 0 33.2 15.0 48.2
VFD1A5MH43ANSAA
VFD1A5MH43ENSAA 0.0 0.0 17.6 1.1 28.7
VFD3A0OMH43ANSAA
VFD3AOMH43ENSAA 10.0 16.99 326 20.0 52.6
VFD3A0OMH43ANSNA
VFD3AOMH43ENSNA 0 0 32.6 20.0 52.6
VFD1ABMH21AFSAA 0.0 0.0 8.0 10.3 18.3
VFD2A8MH21AFSAA 16.3 145 30.8
VFD5A0MH21ANSAA
VFD5A0MH21ENSAA 311 295 536
VFD5A0MH21AFSAA
VFD7A5MH23ANSAA

8 VFD7A5MH23ENSAA 10.0 16.99 50.1 24.2 74.3
VFD1A5MH43AFSAA 17.6 1.1 28.7
VFD3A0OMH43AFSAA 32.6 20.0 52.6
VFD4A2MH43ANSAA
VFD4A2MH43ENSAA 45.9 21.7 67.6
VFD4A2MH43AFSAA
VFD5A0MH11ANSAA
VFD5A0MH11ENSAA 31.1 26.2 57.3
VFD7A5MH21ANSAA
VFD7A5MH21ENSAA 46.5 31.0 175
VFD7A5MH21AFSAA
VFD11AMH21ANSAA

c VFD11AMH21ENSAA 16.0 27.2 70.0 35 105
VFD11AMH21AFSAA
VFD11AMH23ANSAA
VFD11AMH23ENSAA 76.0 30.7 106.7
VFD17AMH23ANSAA
VFD17AMH23ENSAA 108.2 40.1 148.3
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Airflow rate for cooling Power Dissipation
Frame Model No Flow Rate Flow Rate Loss External Internal Total
) (Unit: cfm) | (Unit: m3/ hr) | (Heat sink, unit: W) | (Unit: W) | (Unit: W)
VFD5A7TMH43ANSAA
VFD5A7TMH43ENSAA 60.6 22.8 83.4
VFD5ATMH43AFSAA
C 16.0 27.2
VFD9AOMH43ANSAA
VFD9AOMH43ENSAA 93.1 42 135.1
VFD9AOMH43AFSAA
VFD25AMH23ANSAA
VFD25AMH23ENSAA 192.8 533 246.1
VFD13AMH43ANSAA
VFD13AMH43ENSAA 132.8 39.5 172.3
D VFD13AMH43AFSAA 234 397
VFD17AMH43ANSAA
VFD17AMH43ENSAA 164.7 55.8 220.5
VFD17AMH43AFSAA
VFD33AMH23ANSAA
VFD33AMH23ENSAA 244.5 796 324.1
VFD49AMH23ANSAA
VED49AMH23ENSAA 374.2 86.2 460.4
E VFD25AMH43ANSAA 53.7 912
VFD25AMH43ENSAA 234.5 69.8 304.3
VFD25AMH43AFSAA
VFD32AMH43ANSAA
VFD32AMH43ENSAA 319.8 74.3 3941
VFD32AMH43AFSAA
VFD65AMH23ANSAA
VEDB5AMH23ENSAA 492.0 198.2 690.2
VFD38AMH43ANSAA
VFD38AMH43ENSAA 423.5 181.6 605.1
F VFD38AMH43AFSAA 67.9 152
VFD45AMH43ANSAA
VFD45AMH43ENSAA 501.1 200.3 701.4
VFD45AMH43AFSAA
VFD75AMH23ANSAA 232.0 394.2 581.3 100.0 681.3
G VFD90AMH23ANSAA 732.5 107.0 839.5
VFD60AMH43AFSAA 266.0 451.9 670.8 122.0 792.8
VFD60AMH43ANSAA 655.3 122.0 777.3
VFD75AMH43AFSAA 872.8 157.0 1029.8
VFD75AMH43ANSAA 896.8 135.0 1031.8
H 322.0 547 .1
VFD91AMH43AFSAA 993.5 166.0 1159.5
VFD91AMH43ANSAA 1029.0 150.0 1179.0
VFD120MH23ANSAA 455.0 773.1 926.0 124.0 1050.0
VFD146MH23ANSAA 493.0 837.6 1144.9 132.0 1276.9
VFD112MH43AFSAA 1197.6 177.0 1374.6
I 455.0 773.1
VFD112MH43ANSAA 1219.9 165.0 1384.9
VFD150MH43AFSAA 1455.0 195.0 1650.0
493.0 837.6
VFD150MH43ANSAA 1495.0 180.0 1675.0
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4-2 Wiring
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After removing the front cover, verify that the power and control terminals are clearly visible. Read
the following precautions to avoid wiring mistakes.

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

DANGER DC voltmeter on +1/DC+ and DC- 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 injuries, sparks and short-circuits.

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 shocks.

M The terminals R/L1, S/L2, and T/L3 are for mains power input. If mains power is
incorrectly connected to other terminals, it may result in damage to the equipment.
The voltage and current must be in the range indicated on the nameplate (see
Section 1-1).

M All units must be grounded directly to a common ground terminal to prevent
electrical shocks or damage from lightning.

M Tighten the screw of the main circuit terminals to prevent sparks due to loosening
of the terminals resulted from vibration.

M When wiring, choose wires that comply with local regulations for your safety.
M Check the following items after you finish the wiring:
1. Are all connections correct?
CAUTION 2. Are there any loose wires?
3. Are there any short-circuits between the terminals or to ground?
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4-1 System Wiring Diagram

Power input terminal

O O O
NFB or fuse
@) Q O

Electromagnetic
contactor

% % AC reactor
(input terminal)

<< >> Zero-phase reactor

| EMCfilter |

Brake
module

Brake

U/T1 V/T2 W/T3 resistor
—O0—0—0O
( )) Zero-phase reactor
= - — AC reactor

(output terminal)

Chapter 4 Wiring | MH300

Power input Please refer to Chapter 9 Specification Table
terminal in the user manual for detail.
There may be a large inrush current during
power on. Refer to Section 7-2 NFB to select
NFB or fuse

a suitable NFB or Section 7-3 Fuse
Specification Chart.

Electromagnetic

Switching the power ON/OFF before the
magnetic contactor more than one per hour

contactor can damage the drive.
When the mains power capacity is > 500kVA or
when the drive is preceded by a capacitor bank,
the instantaneous peaks voltage and current
AC may destroy the drive. In that case it is
reactor

(input terminal)

recommended to install an AC input reactor
that also improves the power factor and
harmonics. The cable between reactor and
drive should be < 10m.

Please refer to Section 7-4.

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

Zerr:}):éroarse reduce input and output side interference.
The effective range is AM band to 10MHz.
Please refer to Section 7-5.
Can be used to reduce electromagnetic
EMC filter interference.

Please refer to Section 7-6.

Brake module

Used to shorten the deceleration time of the

Brake %esistor motor.
Please refer to Section 7-1.
(BR)
The wiring length of the motor affects switching
AC reactor . )

current peaks. It is recommended to install an

(output AC output reactor when the motor wiring length

terminal)

exceeds the value listed in Section 7-4.
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4-2 Wiring

Wiring Diagram for Frame A-G
Input: single-phase / three-phase power DC choke (optional)”

: Brake resistor(optional)'2

No Fuse Breaker or Fuse

DC+/+1 +2/B1 B2

Motor

A~ eRtGEEEaEEETEE
R/L1 1 u/T1
T~ |
S/L2 T
—~
T/L3 E
NOTE:

i
i

i

i Itis recommended

1 thatyouinstalla

' protective circuit at
i1 RB-RC to protect the
i system from damage
i
i
i
i
i
i
i
i

When a fault occurs, the contact switches
to ON to shut off the power and protect the
power system.

NOTE:

i
i

|

'

i .
‘Ltermlnals.

external terminals.

! 1
Factory setting: IJ:I
NPN (SINK) Mode

Refer to Figure 2 for wiring of NPN mode and PNP mode.

Multi-function output terminal
MO2 48v, /50mA

RB and RC are the multi-function relay output
S 3

Y | T e b :

I ' i i

1 +24V . . RA @) Multi-function relay output terminals '

. +24V ' ! 250V, /3A (N.O.) i

' FWD/STOP | ! 250V, /3A (N.C.) !

—_— @M - I '

| REV/STOP M ' ! 250V, /1.2A(N.O.) :

! "

' Multi-step 1 ! E Estimate at COS (0.4) !
! 1

| Multi-step 2 A

'

! Default Multi-step 3 | el e
' . .

| i- I Multi-function output

: Multi-step 4 ! DFM frequency terminals

' NA | 30V,./30mA 33kHz

! 1

i Digital Signal Common: DCM(1)/DCM(2)

'

. NOTE:

: *MI6 & MI7 can input 33kHz pulses. R

| *Do NOT apply the mains voltage directly to H % i 48V,./50mA

' e

'

'

'

'

'

'

'

'

'

'

'

'

'

'

|

Multi-function output terminal i

'

'

'

'

'

'

i

MCM Multi-function output common ,

terminal (photocoupler) !

*1:1tis a short circuiting jumper installed between '

+24V, S1 and S2 short when MS300 leaves the factory.
Remove this short circuiting jumper before using

the safety function while wiring.
*2:The +24V is for STO only, and cannot be used for other

purpose.
—L +24V,,

Analog Multi-function output
terminal
0-10V,o/ 0-20mA/ 4-20mA

Analog Signal common

ESTOP

H @ DCM

H

Safety PLC

*Must change to SGND
by switching the dip switch

1

1

1

1

1

h ~10V,c—+10V,, Ontion Slot(1 Communication card/

M ption Slot (D | | 5 24v external ly card
! 0~20mA/4~20mA external power supply car
1

1

1

1

1

1

1 1
1 1
1 1
1 1
1 1
: Option Slot (2) 1/0 expansion card/ PG card/ :
1 I
1 1
1 1
1 1
1 1

Analog Signal common‘ : ACM

DC 24V external power supply card
USB Port

o Main circuit terminals
@ Control terminals
— Shielded leads & Cable

*1 Refer to Section 7-4 AC / DC Reactor for more details about the specifications of DC reactor.
*2 Refer to Section 7-1 Brake Resistors and Brake Units Used in AC Motor Drives for more details
about the specifications of brake resistor.



Wiring Diagram for Frame H—I
Input: three-phase power

No Fuse Breaker or Fuse
R/L1

S/L2

NOTE:

i
i

i

I Itis recommended

! that you install a

1 protective circuit at
| RB-RC to protect the
E system from damage
i
i
i
i
i
i
i
i

When a fault occurs, the contact switches
to ON to shut off the power and protect the
power system.

RB and RC are the multi-function relay output i

! terminals. '

FWD/STOP

REV/STOP

Multi-step 1

Multi-step 2

Default Multi-step 3

Multi-step 4

NA

L2
(optional)

Braking

istor pg choke (optional)’

NOTE:

*MI16 & MI7 can input 33kHz pulses.
*Do NOT apply the mains voltage directly to
external terminals.

Factory setting:
NPN (SINK) Mode
Refer to Figure 2 for wiring of NPN mode and PNP mode.

*1:1tis a short circuiting jumper installed between
+24V, S1 and S2 short when MS300 leaves the factory.
Remove this short circuiting jumper before using
the safety function while wiring.

*2:The +24V is for STO only, and cannot be used for other
purpose.

1 +2av,,

ESTOPE"
H

AL

Safety PLC \_\ 4

+10V,./20mA

Digital Signal Common;

3 0-10V,,
SKal 21 oV, —+1ov,.

0~20mA/4~20mA

0-10V,,

Analog Signal common

o Main circuit terminals
@ Control terminals

Shielded leads & Cable

Option Slot (1)
Option Slot (2)
USB Port

Chapter 4 Wiring | MH300

1n—

|
|
250V, /3A (N.O.) ;
250V, /3A(N.C.) i
|
|
|
|

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

Multi-function output

@) DFM frequency terminals

30V,c/30mA 33kHz

@) DCM(1)/DCM(2)

MO1 48v,./50mA

Multi-function output terminal

MO2 48y, /50mA

MCM Multi-function output common

)
!

I

1

!

1

I

1

i

I

|
Multi-function output terminal |
I

!

1

I

1

i

I

|

!
terminal (photocoupler) !
!

Analog Multi-function output
terminal
0-10V,/ 0-20mA/ 4—20mA

Analog Signal common

@) DpCM(2)/SGND*

SG+ Modbus RS-485

*Must change to SGND
by switching the dip switch

Communication card/
DC 24V external power supply card

1/0 expansion card/ PG card/
DC 24V external power supply card

*1 & *2 Refer to Section 7-1 Brake Resistors and Brake Units Used in AC Motor Drives for more details
about the specifications of brake module and brake resistor.
*3 Refer to Section 7-4 AC / DC Reactor for more details about the specifications of DC reactor.
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SINK (NPN) / SOURCE (PNP) Mode

(1) Sink Mode
with internal power (+24 Voc)

Mi1!

B
MI71

—\VW
MI2! A

(3) Sink Mode
with external power

[ —

i

|

i

-
uxﬁ{ :
i

i

i

i

|
Internal!

i
i

I

o
i%{!
— |

i

|

i

i

I
Internal;
circuit;

4-6

Source Mode
with internal power (+24 Voc)

=

MI12

I T

=
e

(4) Source Mode
with external power

Zid

1

]

1

o
Z4l
1

1

1

1

External power +24 V.




Chapter 5 Main Circuit Terminals | MH300

Chapter 5 Main Circuit Terminals

5-1 Main Circuit Diagram

5-2 Main Circuit Terminals

5-1
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DANGER

4]

4]

4]

Securely fasten the main circuit terminal screws to prevent sparking caused by
loose screws due to vibration.

When needed, only use an inductive filter at the motor output terminals U/T1, V/T2,
W/T3 of the AC motor drive. DO NOT use phase-compensation capacitors or L-C
(Inductance-Capacitance) or R-C (Resistance-Capacitance), unless approved by
Delta.

DO NOT connect brake resistors directly to +1/DC+ to DC-, +2/B1 to DC- to prevent
damage to the drive.

Ensure proper insulation of the main circuit wiring in accordance with the relevant
safety regulations.

CAUTION

Main power terminals

4]

]

4]

R/L1, S/L2 and T/L3 have no phase-sequence requirement; they can be connected

in any sequence.

Add a magnetic contactor (MC) at the power input to quickly cut off power and

reduce malfunction when activating the AC motor drive protection function. Both

ends of the MC should have an R-C surge absorber.

Ensure that voltages and currents are within specification.

Although the leakage current of one single MH300 drive is less than 10 mA d.c.,

electric shock may still occur due to the leakage current from other equipment such

as motors and leads. Therefore, it is recommended that you install one of the

followings to prevent danger caused by electric shock.

1. Use a copper wire with a cross-section of 10 mm? or above or an aluminum wire
of 16 mm? as the connection between the casing and the ground.

2. |Install an Earth Leakage Circuit Breaker (ELCB).

Due to the high frequency current of the leakage current of the AC motor drive,

select a Type B ELCB specifically for the drive when using an ELCB. For tripping or

malfunctions on the usage of ELCB, refer to Section 7-8 Capacitive Filter for details.

The power system of the AC motor drive affects the power factor, so select a MCCB

with larger capacity.

Use conduits or shielded cables for the power wiring, and ground both ends of the

conduit or shielded cables.

DO NOT start or stop the drive by turning the power ON or OFF. Start and stop the

drive with the RUN / STOP command. If you still need to run or stop the drive by

turning the power ON or OFF, it is strongly recommended that you do so no more

often than ONCE per hour.

To comply with UL standards, connect the drive to a three-phase three-wire or three-

phase four-wire Wye system type of mains power system.

Output terminals for main circuit

4]
4]

Use a well-insulated motor that is suitable for operation with an inverter.
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 rotates

5-2
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counterclockwise (as viewed from the shaft end of the motor, refer to the pointed
direction in the figure below) when it receives a forward operation command. To
permanently reverse the direction of rotation, exchange any two motor leads.

Forward
Running

Terminals for connecting DC reactor, external brake resistor and DC circuit

%]

These are the terminals for connecting the DC reactor to improve the power factor
and harmonics. At delivery they are shorted by a jumper. Remove the jumper before
connecting the DC reactor.

You must tightly fasten the jumper when it does not connect the DC reactor, use
DC+/+1, +2/B1 to execute common DC bus, or connect with a brake resistor;
otherwise the drive might lose power or break the terminals.

|".?‘:-;‘:.7‘:-;‘:\‘

¥ ¥ ¥ ¥ 1 DCreactor (optional)
DC+/+1 +2/B1
Connect a brake resistor in applications with frequent deceleration, short

deceleration time, too low braking torque, or increased braking torque.

Brake resistor
(optional)

Connect the external brake resistor to the terminals +2/B1, B2 on AC motor drives.
DO NOT short-circuit or connect a brake resistor directly to DC+/+1 and DC-, +2/B1
and DC-; otherwise the drive will be damaged.

Connect DC+/+1 and DC- in common DC bus applications. Refer to Section 5-2
(Main Circuit Terminal) for the wiring terminal specification and the wire gauge
information.

Remove the front cover

Remove the front cover before connecting the main circuit terminals and control circuit terminals.
Remove the cover according to the figure below.

The figure below shows the Frame A model for example. Removing the cover on the other frame sizes

Press the clip on both sides,
and take out the front cover

by rotating.
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5-1 Main Circuit Diagram

FrameA-G

Input: Single-phase / Three-phase power

No Fuse Breaker or Fuse

DC choke (optional)

"-?:-;(~:‘.-'\..~
Y]
kS

: y Brake resistor (optional
Jumper ' Vo : (op )

DC+/+1 +2/B1 B2

Motor

u/T1

V/IT2

PR |
R/LA o O 1

TN |
S/L2 o O 1

N |
T/L3 o © |
Frame H - |

Input: Three-phase power

No Fuse Breaker or Fuse

W/T3

. 2
(optional)

. . . ¥3
Brakin: stor p¢ choke (optional)

TR
Braking modulei ¥ " " 7 i
(optional)*1

/Jumper

DC+/+1 +2

5 I Motor
R/L1 o O 1 u/T1
TN
S/L2 o © 1 VIT2
N [
T/L3 © 0 1] W/T3
Terminals Descriptions
R/L1, S/L2 Mains input terminals one-phase
R/L1, S/L2, T/L3 Mains input terminals three-phase
U/T1, VIT2, W/T3 Motor output terminals for connecting three-phase IM and PM motors
1 42 Connections for DC reactor to improve the power factor and harmonics.
’ Remove the jumper when using a DC reactor.
Connections for brake unit (VFDB series)
DC+, DC-
Common DC bus
B1, B2 Connections for brake resistor (optional)
@ Ground connection, comply with local regulations.
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5-2 Main Circuit Terminals

® Use the specified ring lug for main circuit terminal wiring. See Fig.1 and Fig.2 for ring lug specifications.
For other types of wiring use the wires that comply with the local regulation.

® After crimping the wire to the ring lug (must be UL approved), UL and CSA approved R/C (YDPU2/8),
install heat shrink tubing rated at a minimum of 600 Vac insulation over the live part. Refer to Figure 2
below.

® Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, DC-, DC+/+1, +2/B1, B2
Note: Single-phase models are with no T/L3 terminal.

W
d2 t
Ring lug il Rt -
NN @ TN
- r \
o\ ) L
< AR .
o L Heat shrink tube
R
D
\Wiring
Fig.1 Fig.2

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

Unit: mm
A B C D d2 E F W t
(MAX) | (MAX) | (MIN) | (MAX) | (MIN) | (MIN) | (MIN) | (MAX) | (MAX)

Frame | AWG Kit P/N

18 RNBS1-3.7
A 16 RNBS2-3.7 9.8 3.2 4.8 41 3.7 13.0 4.2 6.6 0.8
14 RNBS2-3.7
18 RNBS1-4

16 RNBS1-4

B 14 RNBS2-4 121 3.6 6.1 5.6 4.3 13.0 4.5 7.2 1
12 RNBS5-4
14 RNBS2-4
12 RNBS5-4
C 10 RNBS5-4 17.8 5.0 6.1 7.2 43 13.0 5.5 10.5 1.2
8 RNBS8-4
RNBS5-4
D RNBS8-4 17.8 5.0 6.1 7.2 43 13.0 5.5 10.5 1.2
RNB14-5

RNBS22-5
RNBS14-6
RNBS22-6 35.0 9.0 13.3 14.0 6.2 13.0 10.0 19.5 1.8
RNBS38-6
RNB14-8

RNB22-8

RNBS38-8

RNB60-8

—_
o

27.1 6.1 10.5 11.5 5.3 13.0 6.5 12.6 1.7

38.7 12.0 13.5 17.5 8.4 13.0 13.0 24.0 1.8

n
NN O|©

—_
-~
o

5-5
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. A B C D a2 E F W i
Frame | AWG | KIitPIN | iaxy | (MAX) | (MINY | (MAX) | (MIN) | (MIN) | (MIN) | (MAX) | (MAX)
4 RNB22-8
2 | RNBS38-8
1| SQNBS60-8 N
H o coNBSeoe| 400 | 10 | 100 | 230 | 83 | 130 | 1402 | 240 | 45
2/0 | SQNBS80-8
3/0 | SQNBS80-8
170 | RNB60-8
2/0 | RNB70-8
30 | RNB80-8
| 24é(()) SQNBS100-8 | 590 | 160 | 100 | 270 | 83 | 130 | 140 | 280 | 6.0
22 | saNBs150-8
300
o | saNBs150-8

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

5-6




Frame A
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—

@)

@

@)

@)

—

|

RIL1[ SIL2 | TIL3 | UMY | WiT2 | WiT3

T
11

©

“

@

@,

@

@

@—4

DC- |DC+]+281] B2

9

temperature resistance of 90°C or above.

If you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and

® If you install at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.
® For VFD2A5MH11ANSAA, VFD2A5MH11ENSAA models: If you install at Ta 40°C above
environment, select copper wire with voltage rating of 600 V and temperature resistance of 90°C or
above.
® For UL installation compliance, use copper wires when installing.
The wire gauge is based on a temperature resistance of 75°C, in accordance with UL requirements
and recommendations. Do not reduce the wire gauge when using high-temperature resistant wires.
Main Circuit Terminals .
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, Te"g)”als
DC-, DC+/+1, +2/B1, B2
Models 3 ) Screw &
Max. Wire | Min. Wire crew Max. Wire | Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFD1A6MH11ANSAA
VFD1A6MH11ENSAA 2.5 mm?
VFD2A5MH11ANSAA (14AWG)
VFD2A5MH11ENSAA
VFD1A6MH21ANSAA 1.5 mm?
VFD1A6MH21ENSAA (16AWG)
VFD2A8MH21ANSAA 2.5 mm?
VFD2A8MH21ENSAA (14AWG)
VFD1A6MH23ANSAA
VFD2A8MH23ANSAA 2.5 mm? (18AWG) 9 kg-cm 2.5 mm? 2.5 mm? 9 kg-cm
VFD2A8SMH23ENSAA (14 AWG) (7.8 Ib-in.) (14 AWG) (14 AWG) (7.8 Ib-in.)
VFD5A0MH23ANSAA (0.88 Nm) (0.88 Nm)
VFD5A0MH23ENSAA 2.5 mm?
VFD5A0MH23ANSNA (14AWG)
VFD5A0MH23ENSNA
VFD1A5MH43ANSAA 0.75 mm?
VFD1A5MH43ENSAA (18AWG)
VFD3A0OMH43ANSAA
VFD3AOMH43ENSAA 1.5 mm?
VFD3A0OMH43ANSNA (16AWG)
VFD3AOMH43ENSNA
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Frame B

1T 1T

+2/B1]

® If you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and

temperature resistance of 90°C or above.

® |[fyouinstall at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.

® For UL installation compliance, 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 wires.

Main Circuit Terminals .
RIL1, S/IL2, TIL3, U/T1, VIT2, WIT3, Terg‘a's
DC-, DC+/+1, +2/B1, B2
Models S ) S )
Max. Wire Min. Wire crew Max. Wire Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (10%)
1.5 mm?
VFD1AGMH21AFSAA (16 AWG) 2.5 mm? 2.5 mm2
2.5 mm?2 (14 AWG) (14 AWG)
VFD2A8MH21AFSAA (14 AWG)
VFD5A0MH21ANSAA
VFD5A0MH21ENSAA
4 mm? 4 mm? 4 mm?2
VFD5AOMHZ1AFSAA (12 AWG) M4 (12AWG) | (12 AWG) M4
VFD7A5MH23ANSAA 4 mm? 15 Kg-cm 15 Kg-cm
VFD7A5MH23ENSAA | (12 AWG) ((113407|t'11-in5) ((1132?7”1)\14”5)
0.75 mm? . m ' m
VFD1A5MH43AFSAA (18 AWG)
1.5 mm?
VFD3AOMH43AFSAA (16 AWG) 2.5 mm? 2.5 mm?
VFD4A2MH43ANSAA ) (14 AWG) (14 AWG)
2.5 mm
VFD4A2MH43ENSAA (14 AWG)
VFD4A2MH43AFSAA
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temperature resistance of 90°C or above.

If you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and

® [f you install at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.
® For UL installation compliance, 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 wires.
Main Circuit Terminals .
R/L1, SIL2, TIL3, U/T1, VIT2, W/T3, Temé')”a's
DC-, DC+/+1, +2/B1, B2
Models S g 3 g
Max. Wire | Min. Wire crew Max. Wire | Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (x10%)
VFD5A0MH11ANSAA
VFD5A0MH11ENSAA
VFD7A5MH21ANSAA
VFD7A5MH21AFSAA (8 AWG) (8 AWG) (8 AWG)
VFD11AMH21ANSAA
VFD11AMH21ENSAA
VFD11AMH21AFSAA M4 M4
VFD11AMH23ANSAA 10 mm? 6 mm?2 20 Kg-cm 6 mm?2 6 mm? 20 Kg-cm
VFD11AMH23ENSAA (8 AWG) (10 AWG) (17.4 Ib-in.) (10 AWG) (10 AWG) (17.4 Ib-in.)
VFD17AMH23ANSAA omme | (HeNm T ommz | (9Nm)
VFD17AMH23ENSAA (8 AWG) (8 AWG) (8 AWG)
VFD5A7MH43ANSAA , , ,
2.5 mm 2.5 mm 2.5 mm
VFDSATMHA3AFSAA (14 AWG) (14 AWG) | (14 AWG)
VFD5A7MH43ENSAA
VFDO9AOMH43ANSAA , , ,
4 mm 4 mm 4 mm

VFDIAOMHA3ENSAA (12 AWG) (12AWG) | (12 AwG)
VFDO9AOMH43AFSAA
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temperature resistance of 90°C or above.

Frame D
m \ n
@%R/MH%S/LZ%T/L@MU/W VIT2 IWIT3
1 1@1 Je—xt e
DC- || DC+H 1
N i
® |[f you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and

® [fyouinstall at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.
® For VFD25AMH23ANSAA: If you install at Ta 45°C above environment, select copper wire with
voltage rating of 600 V and temperature resistance of 90°C or above.
® For UL installation compliance, 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 wires.
Main Circuit Terminals .
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, Terg‘a's
DC-, DC+/+1, +2/B1, B2
Models 3 g 3 3
Max. Wire | Min. Wire crew Max. Wire | Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFD25AMH23ENSAA (8 AWG) (8 AWG) (8 AWG)
VFD13AMH43ANSAA
VFD13AMH43ENSAA 2 6 mm? o 6 mm? 6 mm? o
10 mm (10 AWG) | 20Kg-em | (10AwG) | (10AwG) | 20Kg-cm
VFD13AMH43AFSAA (8 AWG) (17.4 1b-in.) (17.4 1b-in.)
VFD17AMH43ANSAA (1.96 Nm) (1.96 Nm)
10 mm? 10 mm? 10 mm?
VFD17AMH43ENSAA (8 AWG) (8 AWG) (8 AWG)
VFD17AMH43AFSAA

5-10




Chapter 5 Main Circuit Terminals | MH300

Frame E

SIEIIE

EEE

el
71

R/L1 A1 STL2 (ol T/L3 | 1 U/T1 [V TZWV\MT%F\:t
1|1€D||ED||1ED||1ED|ED

Z@ = — - H©
?‘ 7 DC- Hmﬁw*ﬂﬁﬂu B2 7 ?%;ﬁ

® |f you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and
temperature resistance of 90°C or above.

® [fyouinstall at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.

® For VFD33AMH23ANSAA, VFD33AMH23ENSAA models: If you install at Ta 40°C above
environment, select copper wire with voltage rating of 600 V and temperature resistance of 90°C or
above.

® For VFD49AMH23ANSAA, VFD49AMH23ENSAA models: If you install at Ta 35°C above
environment, select copper wire with voltage rating of 600 V and temperature resistance of 90°C or
above.

® For VFD32AMH43ANSAA, VFD32AMH43ENSAA, VFD32AMH43AFSAA models: If you install at Ta
45°C above environment, select copper wire with voltage rating of 600 V and temperature resistance
of 90°C or above.

® For UL installation compliance, 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 wires.

® ** These drives must be wired with the specified ring lug dimensions.

Main Circuit Terminals .
R/IL1, SIL2, T/L3, U/T1, VT2, W/T3, Temé”a's
DC-, DC+/+1, +2/B1, B2
Models S g 3 g
Max. Wire | Min. Wire crew Max. Wire | Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(10%) (x10%)
VFD33AMH23ENSAA (6 AWG) (6 AWG) (6 AWG)

VFD49AMH23ANSAA** | 25 mm? 25 mm? 25 mm?

VFD49AMH23ENSAA** | (4 AWG) (4 AWG) M5 (4 AWG) M5
VFD25AMH43ANSAA 25 Kg-cm 16 mm? 25 Kg-cm
VFD25AMH43ENSAA (221 -475|t’)\l-in-) (6 AWG) (221 475Itr11_in')
VFD25AMH43AFSAA 16 mm?2 16 mm?2 @ m) 16 mm? @ )
VFD32AMH43ANSAA (6 AWG) (6 AWG) (6 AWG)

VFD32AMH43ENSAA
VFD32AMH43AFSAA
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Frame F
R INARCAIN AR
THRLUSI2ITIAS
el slpiisivis
7 I - il ,
f DC-‘ ‘DC+/+1 ‘+2/B1‘ B2 }
1P20

® |If you install at Ta 50°C above environment, select copper wire with voltage rating of 600 V and

temperature resistance of 90°C or above.

® |Ifyouinstall at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.

® For VFD65AMH23ANSAA, VFD65AMH23ENSAA models: If you install at Ta 35°C above
environment, select copper wire with voltage rating of 600 V and temperature resistance of 90°C or

above.

® For UL installation compliance, 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 wires.

Main Circuit Terminals .
RIL1, S/L2, T/L3, U/T1, /T2, W/T3, Temé')”a's
DC-, DC+/+1, +2/B1, B2
Models 3 g 3 3
Max. Wire Min. Wire crew Max. Wire Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFD65AMH23ANSAA 35 mm?2 35 mm?2
VFDB5AMH23ENSAA (2 AWG) (2 AWG)
VFD38AMH43ANSAA
VFD38AMH43ENSAA 2 25 mm? Mo 25 mm® 2 Mo
35 mm (4 AWG) 40 Kg—c_m (4 AWG) 16 mm 40 Kg—c_m
VFD38AMH43AFSAA (2 AWG) (34.7 Ib-in.) (6 AWG) (34.7 Ib-in.)
92N 92 N
VFD45AMH43ANSAA ] (3.92 Nm) 2 (3.92 Nm)
35 mm 35 mm
VFD45AMH43ENSAA (2 AWG) (2 AWG)
VFD45AMH43AFSAA

5-12




Frame G

Chapter 5 Main Circuit Terminals | MH300

S/L2T/L3

( DC-

DC+/+1

+2/B1

B2

® [f youinstall at Ta 50°C above environment, select copper wire with voltage rating of 600 V and
temperature resistance of 90°C or above.
® |[fyou install at Ta 50°C environment, select copper wire with voltage rating of 600 V and temperature
resistance of 75°C or 90°C.
® For VFD90AMH23ANSAA: If you install at Ta 40°C above environment, select copper wire with
voltage rating of 600 V and temperature resistance of 90°C or above.
® For UL installation compliance, 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 wires.
Main Circuit Terminals ;
R/L1, S/L2, TIL3, U/T1, VIT2, W/T3, Terg'a's
DC-, DC+/+1, +2/B1, B2
Models 3 3 S &
Max. Wire Min. Wire crew Max. Wire Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFDB0AMH43AFSAA 25 mm2
M8 M8
VFD60AMH43ANSAA 50 mm? 35 mm? 80 Kg-cm (4 AWG) 16 mm? 80 Kg-cm
VFD75AMH23ANSAA | (1/0 AWG) (2AWG) | (69.4 Ib-in.) 35 mm? (6 AWG) | (69.4 Ib-in.)
(7.84 Nm) 5 AWG (7.84 Nm)
VFD90AMH23ANSAA ( )
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Frame H

R/L1 S/L2 T/L3 DC- DC++1DC++2 U/T1 V/T2 W/T3

DC- [ [oc+] DC++2 e ———

460Vac / 30
RIL1 SiL2 TIL3

e® | 7

—

®

® If you install at Ta 40°C (with conduit box) / 50°C (without conduit box) above environment, select
copper wire with voltage rating of 600 V and temperature resistance of 90°C or above.

® If you install at Ta 40°C (with conduit box) / 50°C (without conduit box) environment, select copper
wire with voltage rating of 600 V and temperature resistance of 75°C or 90°C.

® For UL installation compliance, 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 wires.

Install the drive with conduit box

Main Circuit Terminals .
RIL1, SIL2, TIL3, U/T1, VT2, W/T3, Temé')”a's
DC-, DC+/+1
Models S 3 S &
Max. Wire | Min. Wire crew Max. Wire | Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFD75AMH43AFSAA 50 mm?2 25 mm?2
M8 M8
VFD75AMH43ANSAA 70 mm? (1 AWG) 80 Kg-cm 70 mm? (4 AWG) 80 Kg-cm
VFD91AMH43AFSAA | (2/0 AWG) 70 mm? (69.4 Ib-in.) | (2/0 AWG) 35 mm?2 (69.4 Ib-in.)
VFD91AMH43ANSAA (210 Awg) | (7:84Nm) 2Awg) | (7:84Nm)
Install the drive without conduit box
Main Circuit Terminals .
RIL1, SIL2, TIL3, U/T1, VT2, W/T3, Terg‘a's
DC-, DC+/+1
Models S 3 S 3
Max. Wire Min. Wire crew Max. Wire Min. Wire crew
Gauge Gauge Torque Gauge Gauge Torque
(£10%) (£10%)
VFD75AMH43AFSAA 50 mm2 25 mm?2
M8 M8
VFD75AMH43ANSAA | g5mmz | (TAWG) | gokgem | 9smmz | (4AWG) | goKkg-cm
VED91AMH43AFSAA | (3/0 AWG) 95 mm?2 (69.4 Ib-in.) | (3/0 AWG) 50 mm?2 (69.4 Ib-in.)
AW (7.84 Nm) 1/0 AW (7.84 Nm)
VFD91AMH43ANSAA (3/0 AWG) (1/0 AWG)
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Frame |

R/L1T S/L2 T/L3 DC- DC++1DC++2 U/T1 VI/T2 WIT3

XXXVac/ 30
TIL3

MOTOR

T DC- |I[pC+1[DC++2

RIL1

SiL2

©

e —

® If you install at Ta 40°C (with conduit box) / 50°C (without conduit box) above environment, select
copper wire with voltage rating of 600 V and temperature resistance of 90°C or above.

® [f you install at Ta 40°C (with conduit box) / 50°C (without conduit box) environment, select copper
wire with voltage rating of 600 V and temperature resistance of 75°C or 90°C.

® For VFD150MH43AFSAA, VFD150MH43ANSAA models: If you install at Ta 30°C (with conduit box) /
40°C (without conduit box) above environment, select copper wire with voltage rating of 600 V and
temperature resistance of 90°C or above.

® For UL installation compliance, 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 wires.

Install the drive with conduit box

Main Circuit Terminals .
RIL1, SIL2, TIL3, UIT1, VIT2, W/T3, Temé')”a's
DC-, DC+/+1
Models S ) S )
Max. Wire | Min. Wire Tf)rr%"lvje Max. Wire | Min. Wire T‘gﬁq""u .
Gauge Gauge (£10%) Gauge Gauge (£10%)
95 mm?
VFD120MH23ANSAA (310 AWG) 95 mm2
120 mm? (3/0 AWG)
oMo R 180|\I18 150 mm? 180'\}18
mm g-cm mm g-cm
VFDT12MH4SAFSAA | 4o awg) | 95mM* | (1562 1b-n.) | (300 MCM) | 70M™* | (1562 Ib-in.)
VFD112MH43ANSAA (3/0 AWG) | 417 65 Nm) (2/0 AWG) | (17 65 Nm)
VFD150MH43AFSAA 120 mm? 95 mm?
VFD150MH43ANSAA (4/0 AWG) (3/0 AWG)

5-15




Chapter 5 Main Circuit Terminals | MH300

Install the drive without conduit box

Main Circuit Terminals .
RIL1, SIL2, TIL3, U/T1, VIT2, W/T3, Ter%”a's
DC-, DC+/+1
Models S ) S 2
Max. Wire Min. Wire crew Max. Wire Min. Wire crew
Torque Torque
Gauge Gauge (£10%) Gauge Gauge (£10%)
150 mm?
VFD120MH23ANSAA (250 MCM) 95 mm?
150 mm? (3/0 AWG)
VFD146MH23ANSAA o, | (@00 18OI\P/I<8 - 180|Y|<8
mm g-cm mm g-cm
VFDT12MH4SAFSAA | (300 Mcm) | 120mm* | (156 5 1b-in.) | (300 MCM) | .79™M* | (156 2 Ib-in.)
VFD112MH43ANSAA (4/0 AWG) | (1765 Nm) (2/0 AWG) | (17 65 Nm)
VFD150MH43AFSAA 150 mm? 95 mm?
VFD150MH43ANSAA (300 MCM) (3/0 AWG)
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Chapter 6 Control Terminals

6-1 Control Terminals Specifications
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Analog input terminals (AVI, ACI, ACM)

M Analog input signals are easily affected by external noise. Use shielded wiring and
keep it as short as possible (less than 20 m) with proper grounding. If the noise is

CAUTION inductive, 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 drive, connect a capacitor
and ferrite core as shown in the following diagram.

Wind each wire 3 times
or more around the

— core
C > AVI/ACI
C
L ) ACM

Ferrite core

Fig. 6-1
Contact input terminals (MI1-MI7, DCM, +24 V)

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

Ml1i A #V{:
|v||2i A %V{

|\/|:7g §V

Internal’

|
Internal
circuit!
cemad

Fig. 6-2 Fig. 6-3
(3) Sink Mode (4) Source Mode
with external power with external power
=t i S - I -
MITL A H%{ : MIT, g, !!1%{? i
Mlzi AT LY t{: E Y {: :
|v|||7i !UWL{V : :;L{k i
- L
i |
|

i
! Internal:
Internal; !

circuit; L e e Th @ L—mm\ T~ —-o=-

...................

Fig. 6-4 Fig. 6-5
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M When the photo coupler is using the internal power supply, the switch connection for
Sink and Source modes are as shown in the picture above: MI-DCM: Sink mode, MI-
+24 V: Source mode.

Transistor output terminals (MO1, MO2, MCM)

M Make sure to connect the digital outputs to the correct polarity. See the wiring diagram
when connecting a relay to the digital output, connect a surge absorber across the
coil, and check the polarity.
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6-1 Control Terminal Specifications

<< > << S
£ E a3 EE||Z o
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+ = F
§. 8 i o
T |&| < |RS485
== c|aeoxwle~|3 2SS E  Port
== =El=E=EEE |9 9o|l0la
: il i
'® \
|
1

Fig. 6-6  Control Terminal Distribution Diagram Fig. 6-7 Control Terminal Location Map

Wiring precautions:
® The default condition is +24V / S1 / S2 shorted by jumper, as shown 1. in the Fig. 6-6. Refer to
Chapter 4 WIRING for more details
® The +24V of safety function is for STO only, as shown 2. in the Fig. 6-7, and cannot be used for other
purpose.
® The RELAY terminal uses the PCB terminal block (as shown area ® in the Fig. 6-6):
1. Tighten the wiring with a 2.5 mm (wide) x 0.4 mm (thick) slotted screwdriver.
2. The ideal length of stripped wire at the connection side is 6-7 mm.
3. When wiring bare wires, make sure they are perfectly arranged to go through the wiring holes.
® The Control terminal uses a spring clamp terminal block (as shown area ® in the Fig. 6-6):
1. When removing wires, use the slotted screwdriver to press down the terminal, and the suggested
force is 1.5 kgf.
The specification of slotted screwdriver: 2.5 mm (wide) x 0.4 mm (thick).
2. The ideal length of stripped wire at the connection side is 9 mm.
When wiring bare wires, make sure they are perfectly arranged to go through the wiring holes.

Wiring Specifications of Control Terminal

Function Stripping Maximum Minimum Sprew siz€
name CEmEnsien length (mm) | wire gauge | wire gauge eIzl
torque (£x10%)
Conductor cross section 5 Kg-cm
RELAY solid wire 6~7 1.5mm? 0.2 mm? (4.3 Ib-in.)
Terminals Conductor cross section (16AWG) (24AWG) ' '
. (0.49 Nm)
stranded wire
Conductor cross section
solid wire 9 0.75mm?
Control Conductor cross section (18AWG) 0.2 mm?2
Terminals stranded wire (24AWG)
Stranded with ferrules with 9 0.5mm?
plastic sleeve (20AWG)
Table 6-1
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= =)
Fig. 6-8
Recommended model and size of crimp terminals Unit: mm
AWG Vendor Vendor P/N A(MAX) | B(MAX) | D(MAX) | W(MAX)
0.2 mm?
(24AWG) Al 0,25- 8 YE 12.5 8 2.6 1.1
0.34 mm?
(22AWG) PHOENIX CONTACT | AI0,34-8TQ 12.5 8 3.3 1.3
0.5 mm?
(20AWG) Al0,5-8 WH 14 8 3.5 1.4
Recommended model and specifications of crimp tool:
CRIMPFOX 10S - 1212045, Manufacturer: PHOENIX CONTACT
DNT13-0101, Manufacturer: DINKLE
Table 6-2
Terminals Terminal Function Description
+24 'V £ 10% 100 mA
424V Digital control signal common |When used in parallel, if the +24V terminal is used with a
(Source) feedback sensor, unequal current may occur, and there
will be a risk of failure.
Refer to Pr.02-01-02-07 to program the multi-function
inputs MI1-MI7.
Source mode
ON: the activation current is 3.3 mA =11 Vbc
OFF: cut-off voltage <5 Vbc
Sink mode
) o ON: the activation current is 3.3 mA <13 Vbc
MI1-MI7  |Multi-function input 1-7

OFF: cut-off voltage =219 Vbc

® When Pr.02-00 = 0, MI1 and MI2 can be programmed.

® When Pr.02-00 # 0, the function of MI1 and MI2 is
according to Pr.02-00 setting.

® When Pr.02-07 = 0, MI7 is pulse input terminal

® MI7 uses pulse input, the maximum input frequency =
33 kHz.
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Terminals Terminal Function Description
Digital frequency meter DFM is a pulse-signal output; Duty-cycle: 50%
DEM DEM Mini-mum load impedance Rc: 1 kQ /100 pf
<E{’ @DCM(1Y Maximum current: 30 mA
DCMEZ; Maximum voltage: 30 Voc + 1%
(when 30 Vpc/ 30 mA/ Re =100 pf)
Digital frequency signal Maximum output frequency: 33 kHz
DCM (1) _ o :
common (Sink) Internal current limiting resistor R: 21 KQ
Output load impedance R,
o . Capacitive load <100 pf
Digital frequency signal - , .
. . . Resistive load 21 kQ resistance determines the output
DCM (2) |common (Sink), it can switch
voltage value.
to SGND
DFM-DCM voltage = external voltage * ( R./ (R.+R) )
Multi-function Output 1 (photo | The AC motor drive output various monitoring signals,
MO1 coupler) such as drive in operation, frequency reached, and
overload indication through a transistor (open collector).
Multi-function Output 2 (photo
MO2
coupler)
Multi-function Output
MCM
Common Max 48 Vbc 50 mA
RA Multi-function relay output 1 mesistiveloas
(Relay N.O. a) 3A(N.O.)/3A(N.C.) 250 Vac
5A(N.O.)/3A(N.C.) 30 Vbc
RB Multi-function relay output 1  |Inductive load (COS 0.4)
(Relay N.C. b) 1.2A(N.O.)/1.2A(N.C.) 250 Vac
. . 2.0A(N.O.)/1.2A(N.C.) 30 Vbc
RC Multi-function relay common Various kinds of monitor signals output, e.g.: operation,
(Relay) frequency reached - overload indication etc.
Power supply for analog frequency setting:
+10V Potentiometer power supply PPy gired Y J
+10.520.5 Vbc/ 20 mA
Analog voltage frequency
command
+10V
AVI (-10V-+10V)
? VW Impedance: 20 kQ
oV cMm | T |Range: 0-10V/-10-+10V = 0-maximum output
AVI @ —— frequency (Pr.01-00)
-10V Internal circuit
Mode switching by setting Pr.03-00, Pr.03-28
”0 F~ [ AVI (10v2a10v) AV resolution = 12 bits
oV CM T
-10V Internal circuit
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Terminals Terminal Function Description
Analog current frequency
command Impedance: 250 Q
ACl  ACI circuit Range: 0-20 mA /4-20 mA/ 0-10 V = O—maximum
ACI output frequency (Pr.01-00)
Mode switching by setting Pr.03-01, Pr.03-29
T ACI resolution = 12 bits
AEM Internal circuit
Switch:
The AFM default is 0—-10 V (voltage mode).
Use the switch and Pr.03-31 to change to current mode
(0—20 mA / 4-20 mA). You must follow the indication on
the back side of the front cover or page 6-2 of the user
Multi-function analog voltage |manual when using the switch.
output Voltage mode
AFM Range: 0—10 V (Pr.03-31=0) corresponding to the
maximum operating range of the control object
Maximum output current: 2 mA
Maximum load: 5 kQ
Current mode
Range: 0-20 mA (Pr.03-31=1) / 4-20 mA (Pr.03-31=2)
corresponding to the maximum operating range of
the control object
Maximum load: 500 Q
ACM Analog Signal Common Common for analog terminals
Default: S1/ S2 shorted for +24 V
Rated voltage: 24 Vbc £10%; Maximum voltage: 30 Vbc +10%
S1,82  |Activation current: 6.67 mA £10%
STO activation mode
Input voltage level: 0 Vpc < S1-DCM < 5 Vpc or 0 Vpc < S2-DCM < 5 Ve
STO response time < 20 ms S1/ S2 operates until the AC motor drive stops outputting
current.
STO cut-off mode
DCM Input voltage level: 11 Vpc < S1-DCM < 30 Vpc and 11 Vpc < S2-DCM < 30 Voc
Power removal safety function according to EN 954-1 and IEC/EN 61508
Note: refer to user manual Chapter 17 SAFE TORQUE OFF FUNCTION for more details.
SG+ Modbus RS-485
SG- Note: refer to parameter group 09 of Chapter 12 DESCRIPTION OF PARAMETER
SGND SETTINGS in user manual for more information.
R4S PIN 1: CAN_H PIN 2: CAN_L PIN 3, 7: SGND PIN 4: SG-
PIN 5: SG+ PIN 6: Reserved PIN 8: +10 VS (provide KPC-CCO01 power supply)
NOTE: Wire size of analog control signals: 0.75 mm? (18 AWG) with shielded wire. Table 6-3
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Chapter 7 Optional Accessories

7-1

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

7-10
7-11
7-12
7-13
7-14

All Brake Resistors and Brake Units Used in AC Motor Drives

Magnetic Contactor / Air Circuit Breaker and Non-Fuse Circuit

Breaker

Fuse Specification Chart
AC / DC Reactors
Zero-phase Reactors

EMC Filter

EMC Shield Plate
Capacitive Filter

The Assembly of NEMA KIT
The Assembly of Fan Kit
Keypad Panel Mounting
DIN-Rail Mounting
Mounting Adapter Plate
Digital Keypad — KPC-CCO1
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The optional accessories listed in this chapter are available upon request. Installing additional

accessories to your drive substantially improves the drive’s performance. Select accessories according

to your need or contact your local distributor for suggestions.

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

115V, single-phase

Ag Bl 125% Braking Torque / 10% ED *' Max. Braking Torque
. . . . Max.
Model Brakin . . Equivalent Braking Resistor for n Min. Max.
raxt ,92 L i) Lo Resistance for each Brake Unit Y Resistor TOt?I Peak
HP | kW | Torque Current Braking
each AC motor (A) Value Current Power
(kg-m) " \/FDB x Q'ty Drive Part No. *3 | Amount | Usage Q) A) (kW)
VFD1A6MH11XNSXX [0.25| 0.2 0.1 - 80W 750Q |BR080W750 1 - 0.5 190.0 2 0.8
VFD2A5MH11XNSXX | 0.5 | 0.4 0.3 - 80W 200Q |BR080W200 1 - 1.9 95.0 4 1.5
VFD5A0MH11XNSXX | 1 |0.75 0.5 - 80W 200Q |BR080W200 1 - 1.9 63.3 6 2.3
Table 7-1
230V, single-phase
Azgleedd 125% Braking Torque / 10% ED *' Max. Braking Torque
. . . . Max.
Model Braki . . Equivalent Braking Resistor for . Min. Max.
HP | kw | T a '”32 LI s Resistance for each Brake Unit gﬁténn% Resistor B:-:Ii?r: Peak
oll('que each AC motor ) Value Currengt Power
(kg-m) " \/FDB x Qty Drive Part No. *3 | Amount| Usage Q) Ay | W)
VFD1ABMH21XNSXX
VED1A6MH21AFSAA 0.25| 0.2 0.1 - 80 W 750 Q | BRO8OW750 1 - 0.5 190.0 2 0.8
VFD2A8MH21XNSXX
VFD2A8MH21AFSAA 05|04 0.3 - 80 W 200 Q | BRO80W200 1 - 1.9 95.0 4 1.5
VFD5A0MH21XNSXX
VED5AOMH21AFSAA 1 10.75 0.5 - 80 W 200 Q | BR0O80W200 1 - 1.9 63.3 6 2.3
VFD7A5MH21XNSXX
VED7ASMH21AFSAA 2 |15 1 - 200 W91 Q | BR200W091 1 - 4.2 47.5 8 3.0
VFD11AMH21XNSXX
VED11AMH21AFSAA 3 122 1.5 - 300W70Q |BR300WO070 1 - 5.4 38.0 10 3.8
Table 7-2
230V, three-phase
A D 125% Braking Torque / 10% ED *'! Max. Braking Torque
Model ; Equivalent Braking Resistor for Min bAEDE Max
ode Braking |Braking Unit| 2 9 : Braking N | Total '
%2 Resistance for each Brake Unit Resistor - Peak
HP | kW | Torque Current Braking
K each AC motor (A) Value Current Power
(ka-m) " |vFDB x Q'ty Drive Part No. *3 | Amount | Usage Q) (A) (kW)
VFD1A6MH23XNSXX | 0.25| 0.2 0.1 - 80 W 750 Q | BROBOW?750 1 - 0.5 190.0 2 0.8
VFD2A8MH23XNSXX | 0.5 | 0.4 0.3 - 80 W 200 Q | BRO8SBOW200 1 - 1.9 95.0 4 1.5
VFD5A0MH23XNSXX | 1 |0.75 0.5 - 80 W 200 Q | BROSOW200 1 - 1.9 63.3 6 2.3
VFD7A5MH23XNSXX | 2 15 1 - 200W 91 Q | BR200WO091 1 - 4.2 475 8 3.0
VFD11AMH23XNSXX | 3 | 2.2 1.5 - 300W70Q |BR300WO070 1 - 5.4 38.0 10 3.8
VFD17AMH23XNSXX | 5 | 3.7 2.5 - 400 W40 Q | BR400OW040 1 - 9.5 19.0 20 7.6
VFD25AMH23XNSXX | 7.5 | 5.5 3.7 - 1000 W 20 Q | BR1KOW020 1 - 19 16.5 23 8.7
VFD33AMH23XNSXX | 10 | 7.5 5.1 - 1000 W 20 Q | BR1KOW020 1 - 19 14.6 26 9.9
VFD49AMH23XNSXX | 15 | 11 74 - 1500 W 13 Q | BR1K5W013 1 - 29 12.6 29 11.0
VFD65AMH23XNSXX | 20 | 15 10.2 - 2000 W 8.6 Q | BR1KOW4P3 2 sérIiZS 44 8.3 46 17.5
VFD75AMH23ANSAA | 25 (18.5 14.6 - 2000 W8 Q |BR1KOWO016 2 pazr;ﬂel 47.5 8.3 46 17.5
VFD90OAMH23ANSAA | 30 | 22 17.9 - 3000 W 6.6 Q | BR1K5W3P3 2 sgrligs 57.6 5.8 66 251
VFD120MH23ANSAA | 40 | 30 244 2015x2 | 4000W 5.1 Q | BR1KOW5P1 2 seriZS 74.5 4.8 79 30.1
VFD146MH23ANSAA | 50 | 37 30.1 2022 x2 | 4800Q 3.9 Q |BR1K2W3P9 2 sérIiZS 97.4 3.2 119 451
Table 7-3
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Ap,\alcl)(:gf)le 125% Braking Torque / 10% ED *' Max. Braking Torque
. . . . Max.
Model Braki . . Equivalent Braking Resistor for . Min. Max.
a '”92 2L g L Resistance for each Brake Unit ST Resistor TOt?I Peak
HP | kW | Torque Current Braking
K each AC motor (A) Value . Power
(ka-m) " \vFDB x Qty Drive Part No. *3 |Amount | Usage Q) | W)
VFD1A5MH43XNSXX
VED1A5MH43AFSAA 05|04 0.3 - 80W 750Q | BRO8OW750 1 - 1 380.0 2 15
VFD3AOMH43XNSXX
VFD3AOMH43AFSAA 1 10.75 0.5 - 80W 750Q | BRO8OW750 1 - 1 190.0 4 3.0
VFD4A2MH43XNSXX
VED4A2MH43AFSAA 2 |15 1 - 200W 360Q | BR200W360 1 - 2.1 126.7 6 4.6
VFD5A7MH43XNSXX
VEDSA7MH43AFSAA 3 |22 1.5 - 300W 250Q | BR300W250 1 - 3 108.6 7 5.3
VFD9AOMH43XNSXX
VFDIAOMHA43AFSAA 5 |37 2.5 - 400W 150Q | BR400W150 1 - 5.1 84.4 9 6.8
VFD13AMH43XNSXX
VFD13AMH43AFSAA 75|55 3.7 - 1000W 75Q | BR1KOWO075 1 - 10.2 50.7 15 11.4
VFD17AMH43XNSXX
VFD17AMH43AFSAA 10 | 7.5 5.1 - 1000W 75Q | BR1KOWO075 1 - 10.2 40.0 19 14.4
VFD25AMH43XNSXX
VFD25AMH43AFSAA 15 | 11 74 - 1500W 43Q | BR1K5W043 1 - 17.6 33.0 23 17.5
VFD32AMH43XNSXX 2in
VFD32AMH43AFSAA 20 | 15 10.2 - 2000W 32Q | BR1KOWO016 2 series 24 26.2 29 22.0
VFD38AMH43XNSXX 2in
VFD38AMH43AFSAA 25 | 18 12.2 - 2000W 32Q | BR1KOWO016 2 series 24 26.2 29 22.0
VFD45AMH43XNSXX 2in
VFD45AMH43AFSAA 30 | 22 14.9 - 3000W 26Q | BR1K5W013 2 series 29 23.0 33 25.1
VFD60AMH43AFSAA 2in
VFDB0AMH43ANSAA 40 | 30 24.4 - 3000 W 20 Q | BR1K5W040 2 parallel 38.0 15.2 50 38.0
2in
VFD75AMH43AFSAA series
VFD75AMH43ANSAA 50 | 37 30.1 4045 x 1 4800W 15 Q | BR1K2W015 4 2in 50.7 12.7 60 455
parallel
2in
VFD91AMH43AFSAA series
VFD91AMH43ANSAA 60 | 45 36.6 4045 x 1 6000 W 13 Q | BR1K5W013 4 2in 58.5 12.7 60 455
parallel
VFD112MH43AFSAA In
VFD112MH43ANSAA 75 | 55 447 4030 x2 [8000 W 10.2 Q| BR1KOW5P1 4 series 74.5 9.5 80 60.8
2in
VFD150MH43AFSAA series
VFD150MH43ANSAA 100 | 75 60.7 4045x 2 |9600W 7.5 Q | BR1K2WO015 4 2in 101.3 6.3 121 91.7
parallel
Table 7-4

*1: Calculation for standard braking torque is (kW) x 125% x 0.8; where 0.8 is the motor efficiency.
Because of the limited resistor power, the longest operation time for 10% ED is 10 seconds (ON: 10 seconds /

OFF: 90 seconds).

*2: Calculation for braking resistor is based on a four-pole motor (1800 rpm).

*3: Resistors of 400 W or lower should be fixed to the frame and at a surface temperature below 250°C.

Resistors of 1000 W and above should be fixed on a surface with temperature below 350°C. (If the surface

temperature is higher than the temperature limit, install extra cooling system or increase the size of the resistor)

NOTE:

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

Definition for Brake Usage ED%

100%

Brake Time
—>

Cycle Time

T

Fig. 7-1

ED% =T1/T0 x 100 (%)

Explanation: ED (%) is defined to allow enough time for
the brake unit and brake resistor to
dissipate the heat generated by braking.
When the brake resistor gets hot, the
resistance increases with the temperature,
and the braking torque decreases
accordingly.




Chapter 7 Optional Accessories | MH300

For safety, install a thermal overload relay (O.L) between the brake unit and the brake resistor in conjunction
with the magnetic contactor (MC) before the drive for additional protection. The thermal overload relay protects
the brake resistor from damage due to frequent or continuous braking. Under such circumstances, turn off the
power to prevent damage to the brake resistor, brake unit and drive. Attention: Do NOT interrupt the connection

of the brake resistor by switching ON / OFF the power.

NFB e VFD
RIL—6 >——R/L1 U/TH MOTOR
si2—=>6 o-e——{Ss/L2 V/T2
T/L3
W/T3
+(P)
i U |
| Varistor - Thermal relay _ JdThermalretay
: * N ’ N B1 I:l
| @0 ol ey 0 ol g e
: Brake unit | Brake unit | |
: VFDB : VFDB i
| XXX X | X XXX | | R R
i B2— B2
! Q0] b i ies
| MASTER : !Temperature SLAVE | 2Parallel/2 Series
! Thermal relay M1M2| | “gwitch S$182 L_.
i or Temperature Switch | L. [T A
i Trip Contact ! | P _ _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.

Fig. 7-2

2. 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.

3. Consider environmental safety factors when installing the brake resistors. If you use the minimum resistance
value, consult local dealers for the power calculation.

4. 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 “Minimum Resistor Value (Q)”. Read the wiring information in the brake unit user
manual 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
https://downloadcenter.deltaww.com/downloadCenterCounter.aspx?DID=1525&DocPath=1&hl=en-US

® VFDB4110/4160 / 4185 Braking Modules Instruction Sheet
https://downloadcenter.deltaww.com/downloadCenterCounter.aspx?DID=1516&DocPath=1&hl=en-US

® VFDB6055/6110/6160 /6200 Braking Modules Instruction Sheet
https://downloadcenter.deltaww.com/downloadCenterCounter.aspx?DID=8592&DocPath=1&hl=en-US

5. The suggested value in the tables above are for general application. If the AC motor drive requires frequent
braking, increases the watts by two to three times.

6. Thermal Overload Relay (TOR): Choosing a thermal overload relay is based on whether its overload capacity is
appropriate for the MH300. The standard braking capacity of the MH300 is 10% ED (Tripping time = 10s). As
shown in the figure below, the thermal overload relay continuously operates for 10 seconds and it can withstand
a 260% overload (Host starting).

7-4
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For example, a 460V, 15 kW MH300 has a braking current of 24 A (refer to the tables in this section), so it can
use the thermal overload relay with a rated current of 10 A (10 x 260% = 26A > 24A). The specification of each

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

60
40 \\
30 \
© 20
©
[
8 10 \\
o 8 1\,
O 6 i AN
) 4 . N
E 3 i \\
~ 2 1 N,
]
c) 3
£ I
£ i S
= 06 . N
0.4 : \\
0.3
0.8 1 15 2 3 4 5 678 10 15
Multiple of current setting In (x)
Fig. 7-3
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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
2 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.

115V models
Frame Model Out;'Sta (\%r[:::\)tl (A) Inpi??)vtilrrzlrjl:y(A) Me/ AC(E/;A)S slecton

A VFD1A6MH11ANSAA 1.6 6 11
VFD2A5MH11ANSAA 25 9.4 18

c VFD5A0MH11ANSAA 5 18.8 32

Table 7-5
230V models
i el 0ut|;3ta e (A) Inpif%vgrrztrﬁy(A) Me/ AC(E,;o\)S sleeton
VFD1A6MH21ANSAA 1.6 5.1 9
VFD2A8MH21ANSAA 2.8 73 13

A VFD1A6MH23ANSAA 1.6 1.9 9
VFD2ASMH23ANSAA 2.8 3.4 9
VFD5A0MH23ANSAA 5 6 11
i I .

5 VFD1A6MH21AFSAA 1.6 5.1 9
VFD2A8MH21AFSAA 2.8 73 13
VFD7A5MH23ANSAA 75 9 18
VED7ASMHAFSAR & 165 &

N R .
VFD11AMH23ANSAA 11 13.2 22
VFD17AMH23ANSAA 17 20.4 32

D VFD25AMH23ANSAA 25 30 55
VFD33AMH23ANSAA 33 39.6 65

: VFD49AMH23ANSAA 49 58.8 105

F VFD65AMH23ANSAA 65 78 130
VFD75AMH23ANSAA 75 77 130

© VFD90AMH23ANSAA 90 92 150
VFD120MH23ANSAA 120 117 185

! VFD146MH23ANSAA 146 143 225

Table 7-6
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460V models
Heavy Duty Heavy Duty MC / ACB Selection
T L aee) Output Current (A) Input Current (A) (A)
A VFD1A5MH43ANSAA 1.5 2.1 7
VFD3A0OMH43ANSAA 3 4.2 7
VFD4A2MH43ANSAA 42 58 9
VFD4A2MH43AFSAA
B VFD1ASMH43AFSAA 1.5 2.1 7
VFD3A0OMH43AFSAA 3 4.2 7
VFD5A7MH43ANSAA
VFD5A7MH43AFSAA 5.7 6.3 12
VFD7A3MH43ANSAA
C VFD7A3MH43AFSAA 73 8.1 18
VFD9AOMH43ANSAA 9 9.9 18
VFD9AOMH43AFSAA '
VFD13AMH43ANSAA
D VFD13AMH43AFSAA 13 14.3 32
VFD17AMH43ANSAA
VFD17AMH43AFSAA 175 19.3 40
VFD25AMH43ANSAA
E VFD25AMH43AFSAA 25 27.5 50
VFD32AMH43ANSAA
VFD32AMH43AFSAA 32 35.2 65
VFD38AMH43ANSAA
F VFD38AMH43AFSAA 38 418 65
VFD45AMH43ANSAA
VFD43AMH43AFSAA 45 49.5 75
VFD60AMH43ANSAA
G VFD60AMH43AFSAA 60 63 100
VFD75AMH43ANSAA
H VFD75AMH43AFSAA 75 66 130
VFD91AMH43ANSAA 91 80 150
VFD91AMH43AFSAA
VFD112MH43ANSAA
| VFD112MH43AFSAA 12 110 185
VFD150MH43ANSAA
VFD150MH43AFSAA 150 147 265
Table 7-7
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Non-fuse Circuit Breaker

Comply with the UL standard: Per UL 508
The rated current of the breaker shall be 1.6-2.6 times of the maximum rated input current of the AC

motor drive. Refer to the suggested current value as shown below.

To compare the time-current characteristic of non-fuse circuit breaker and AC motor drive’s

overheating protection to make sure tripping operation not to happen.

115V, single-phase

230V, single-phase

The Suggested Rated

The Suggested Rated

Model Input Current of Non- Model Input Current of Non-
fuse Circuit Breaker (A) fuse Circuit Breaker (A)
VFD1ABMHT1ENSXX VED1ABMH21AFSXX
VFD2ASMHT1ENSXX VFD2A8MH21AFSXX
VFD5A0MH11ANSXX 50 ziggﬁgm:igzx 30
VFDSAOMH11ENSXX VFD5AOMH21AFSXX
Table 7-8 VFD7A5MH21ANSXX
VFD7A5MH21ENSXX 45
VFD7A5MH21AFSXX
VFD11AMH21ANSXX
VFD11AMH21ENSXX 70
VFD11AMH21AFSXX
Table 7-9

230V, three-phase

460V, three-phase

The Suggested Rated

The Suggested Rated

Model Input Current of Non- Model nput Current of Non-fuse
fuse Circuit Breaker (A) Circuit Breaker (A)

VEDIABKIH2ANSXX s VED 1AM EN 15
GMH23ENSXX VFD1A5MH43AFSXX

VEDZABMHZIANS X 5 VE DAV EN 5
VFD3A0OMH43AFSXX

VFD5A0MH23ANSXX 16 VFD3A0OMH43ANSNA 15
VFD5A0MH23ENSXX VFD3AOMH43ENSNA

VEDSADMHZEANSIA 6 VDR EN 5
VFD4A2MH43AFSXX

VEDTASNHZIANS s VE DA AEN G %
VFD5A7MH43AFSXX

VEDTIAMHZIANS w U DOAOMHISENGX "
VFD9AOMH43AFSXX

VEDITANHZIANS X 0 VED 1AV EN .
VFD13AMH43AFSXX

VEDZSANHZIANSX . VDAV EN "
VFD17AMH43AFSXX

VEDSSANHZIANS 0 U DatAMH N "
VFD25AMH43AFSXX
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230V, three-phase

460V, three-phase

The Suggested Rated

The Suggested Rated

Model Input Current of Non- Model nput Current of Non-fuse
fuse Circuit Breaker (A) Circuit Breaker (A)

VFD49AMH23ANSXX 15 Xiggim:zzémzx 0
VFD49AMH23ENSXX VED32AMH43AFSXX

Vo .
VFDBSAMH23ENSXX VFD38AMH43AFSXX
VFD45AMH43ANSXX

VFD75AMH23ANSAA 175 VFD45AMH43ENSXX 100
VFD45AMH43AFSXX
VFD60AMH43ANSAA

200 125
VFDSOAMHZ3ANSAA VFD60AMH43AFSAA
VFD75AMH43ANSAA

225 150
VFD120MHZSANSAA VFD75AMH43AFSAA
VFD91AMH43ANSAA

300 175
VFD146MHZ3ANSAA VFD91AMH43AFSAA

Table 7-10 VFD112MH43ANSAA 205
VFD112MH43AFSAA

VFD150MH43ANSAA 300
VFD150MH43AFSAA

Table 7-11
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7-3 Fuse Specification Chart

® Fuse specifications lower than the table shown below are allowed.

® 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.

® Forinstallation 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.

115V, single-phase

Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty I (A) P/N
VFD1A6MH11ANSXX
VED1ABMH11ENSXX 6.8 6.0 7.2 Class T JJS-10
VFD2A5MH11ANSXX
VED2ABMH11ENSXX 10.1 9.4 10.8 Class T JJS-10
VFD5A0MH11ANSXX
VED5AOMH11ENSXX 20.6 18.8 22 Class T JJS-25
Table 7-12
230V, single-phase
Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty I (A) Normal Duty
VFD1A6MH21ANSXX
VFD1A6MH21ENSXX 3.8 34 7.2 Class T JJS-10
VFD1A6MH21AFSXX
VFD2A8MH21ANSXX
VFD2A8MH21ENSXX 6.7 5.9 12.8 Class T JJS-15
VFD2A8MH21AFSXX
VFD5A0MH21ANSXX
VFD5A0MH21ENSXX 10.9 10.5 20.8 Class T JJS-20
VFD5A0MH21AFSXX
VFD7A5MH21ANSXX
VFD7A5MH21ENSXX 17.9 15.8 34 Class T JJS-35
VFD7A5MH21AFSXX
VFD11AMH21ANSXX
VFD11AMH21ENSXX 26.3 231 50 Class T JJS-50
VFD11AMH21AFSXX
Table 7-13
230V, three-phase
Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty I (A) Normal Duty
VFD1AB6MH23ANSXX
VED1ABMH23ENSXX 22 1.9 7.2 Class T JJS-10
VFD2A8MH23ANSXX
VED2ABMH23ENSXX 3.8 3.4 12.8 Class T JJS-15
VFD5A0MH23ANSXX
VED5AOMH23ENSXX 6.2 6.0 20.8 Class T JJS-20
VFD5A0MH23ANSNA
VED5AOMH23ENSNA 6.2 6.0 20.8 Class T JJS-20
VFD7A5MH23ANSXX
VED7ASMH23ENSXX 9.6 9.0 32 Class T JJS-35
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Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty | (A) Normal Duty

VFD11AMH23ANSXX

VFD11AMH23ENSXX 15.0 132 50 Class T JJS-50
VFD17AMH23ANSXX

VFD17AMH23ENSXX 234 20.4 78 Class T JJS-80
VFD25AMH23ANSXX

VFD25AMH23ENSXX 32.4 30.0 50.4 Class T JJS-60
VFD33AMH23ANSXX

VFD33AMH23ENSXX 43.2 39.6 79.2 Class T JJS-80
VFD49AMH23ANSXX

VFD49AMH23ENSXX 61.2 58.8 112.2 Class T JJS-110
VFDB5AMH23ANSXX

VFDB65AMH23ENSXX 828 78.0 151.8 Class T JJS-150
VFD75AMH23ANSAA 85 77 170 Class T JJS-175
VFDYOAMH23ANSAA 103 92 206 Class T JJS-200
VFD120MH23ANSAA 126 117 252 Class T JJS-250
VFD146MH23ANSAA 151 143 302 Class T 1JS.300

Table 7-14
460V, three-phase
Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty I (A) Normal Duty

VED1ABMH43XNSXX

VFD1A5MH43AFSXX 2.0 1.7 7.2 Class T JJS-10
VFD3AOMH43XNSXX

VFD3AOMHA43AFSXX 36 33 13.2 Class T JJS-15
VFD3AOMH43ANSNA

VFD3AOMH43ENSNA 36 33 20.8 Class T JJS-20
VFD4A2MH43XNSXX

VFD4A2MH43AFSXX 5.1 4.6 18.4 Class T JJS-20
VFDB5A7MH43XNSXX

VFD5A7MHA43AFSXX 72 6.3 26 Class T JJS-25
VFDIAOMHA3XNSXX

VFD9AOMH43AFSXX 11.6 9.9 42 Class T JJS-45
VFD13AMH43XNSXX

VFD13AMH43AFSXX 16.0 14.3 31.9 Class T JJS-30
VED17AMH43XNSXX

VFD17AMH43AFSXX 21.8 19.3 43.56 Class T JJS-45
VFD25AMH43XNSXX

VFD25AMH43AFSXX 30.8 275 61.6 Class T JJS-60
VFD32AMH43XNSXX

VED32AMH43AFSXX 39.6 35.2 79.2 Class T JJS-80
VFD38AMH43XNSXX

VFD38AMH43AFSXX 45.7 41.8 91.3 Class T JJS-90
VFD45AMH43XNSXX

VFD45AMHA3AFSXX 53.9 49.5 107.8 Class T JJS-110
VFDBOAMH43ANSAA

VFDBOAMH43AFSAA 725 63 145 Class T JJS-150
VFD75AMH43ANSAA

VFD75AMH43AFSAA 4 66 154 Class T JJS-175
VFD91AMH43ANSAA

VFD91AMH43AFSAA 97 80 194 Class T JJS-200
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Input Current (A) Specification of Fuse (600 Vac)
Model
Normal Duty Heavy Duty I (A) Normal Duty
VFD112MH43ANSAA
VFD112MH43AFSAA 123 110 246 Class T JJS-250
VFD150MH43ANSAA
VFD150MH43AFSAA 173 147 346 Class T JJS-300

7-12
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7-4 AC | DC Reactors

AC Input Reactor

Installing an AC reactor on the input side of an AC motor drive can increase line impedance, improve
the power factor, reduce input current, 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
spikes 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.

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

AC reactor
(input side)

Power inputs fzﬂj\

Fig. 7-4

AC Output Reactor

When using drives in long wiring output application, ground fault (GFF), over-current (OC) and motor
over-voltage (OV) often occur. GFF and OC cause errors due to the drive’s self-protective mechanism;
over-voltage damages motor insulation.

The excessive length of the output wires makes the grounded stray capacitance too large, increase
the three-phase output common mode current, and the reflected wave of the long wires makes the motor
dv / dt and the motor terminal voltage too high. Thus, installing a reactor on the drive’s output side can
increase the high-frequency impedance to reduce the dv / dt and terminal voltage to protect the motor.

Install an AC output reactor in series with the main power to the three input phases U V W as shown
below:

AC reactor
(output side)

Power inputs [———

192
&

Fig. 7-5
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DC Output Reactor
A DC reactor can also improve the power factor, reduce input current, and reduce interference
generated from the motor drive. A DC reactor stabilizes the DC BUS voltage. Compared to an AC input
reactor, the advantages are smaller size, lower price, and lower voltage drop (lower power dissipation).
Install the DC reactor between terminals +1 and +2. Remove the jumper before installing the DC
reactor. See the figure below.
NOTE: 115V models have no DC choke.

Input: single-phase / three-phase power

DC choke (optional)

NN
Jumper vy vy
\
No Fuse Breaker or Fuse DC- DC+/+1 +2/B1 B2
o ‘ Motor
R/LA1 o \ R/LA1 U/T1
S/L2 5 | S/L2 VIT2 3~
T/L3 5 | T/L3 WIT3
Fig. 7-6

Reactor Selection Table
115V, 50-60 Hz / Single-phase - Normal duty

Rated |Saturation|Input/DC| AC Input/DC Reactor | Output AC Output Reactor
Model Current| Current Reactor Reactor

(Arms)|  (Arms) (mH) Delta Part # |Weight (kg)| (mH) | Delta Part# |Weight (kg)
VFD1A6MH11ANSAA
VED1A6MH11ENSAA 1.8 2.7 3.66 DR008D0366 0.8 2.54 |DRO005L0254 1.5
VFD2A5MH11ANSAA
VFD2A5MH11ENSAA 2.7 4.05 2.66 DR011D0266 1.2 2.54 |DRO005L0254 1.5
VFD5A0MH11ANSAA
VED5AOMH11ENSAA 5.5 8.25 1.17 DR025D0117 2.8 1.59 |DRO008L0159 2.5

Table 7-16
115V, 50-60 Hz / Single-phase - Heavy duty

Rated |Saturation|Input/DC| AC Input/DC Reactor | Output AC Output Reactor
Model Current| Current | Reactor - Reactor :

(Arms)|  (Arms) (mH) Delta Part # | Weight (kg) | (mH) | Delta Part # |Weight (kg)
VFD1A6MH11ANSAA
VED1ABMH11ENSAA | 16 3.2 3.66 |DR008D0366 0.8 2.54 |DR0O05L0254 1.5
VFD2A5MH11ANSAA
VED2A5MH11ENSAA 25 5 266 |DR011D0266 1.2 2.54 |DR005L0254 1.5
VFD5A0MH11ANSAA
VED5AOMH11ENSAA 5 9.6 1.17 | DR025D0117 2.8 2.54 |DR005L0254 1.5

Table 7-17
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230V, 50-60 Hz / Single-phase - Normal duty

Rated | Saturation|Input/DC| AC Input/DC Reactor | Output AC Output Reactor
Model Current| Current | Reactor Reactor
(Arms)|  (Arms) (mH) Delta Part # |Weight (kg) (mH) Delta Part # | Weight (kg)
VFD1A6MH21ANSAA
VFD1A6MH21ENSAA| 1.8 2.7 5.857 |DR005D0585 0.8 2,54 |DR0O05L0254 1.5
VFD1A6MH21AFSAA
VFD2A8MH21ANSAA
VFD2A8MH21ENSAA| 3.2 4.8 3.66 |DR008D0366 0.8 2.54 |DR0O05L0254 1.5
VFD2A8MH21AFSAA
VFD5A0MH21ANSAA
VFD5A0MH21ENSAA 5 7.5 2.66 DR011D0266 1.2 2,54 |DR0O05L0254 1.5
VFD5A0MH21AFSAA
VFD7A5MH21ANSAA
VFD7A5MH21ENSAA| 8.5 12.75 1.72 |DR017D0172 1.9 1.15 |DRO11L0115 3.0
VFD7A5MH21AFSAA
VFD11AMH21ANSAA
VFD11AMH21ENSAA | 12.5 18.75 1.17 DR025D0117 2.8 0.746 |DRO17LP746 3.6
VFD11AMH21AFSAA
Table 7-18
230V, 50-60 Hz / Single-phase - Heavy duty
Rated |Saturation |Input/DC| AC Input/DC Reactor | Output AC Output Reactor
Model Current| Current | Reactor Reactor
(Arms)|  (Arms) (mH) Delta Part # |Weight (kg)| (mH) | Delta Part # | Weight (kg)
VFD1A6MH21ANSAA
VFD1A6MH21ENSAA| 1.6 3.2 5.857 |DR005D0585 0.8 2,54 |DR0O05L0254 1.5
VFD1A6MH21AFSAA
VFD2A8MH21ANSAA
VFD2A8MH21ENSAA| 2.8 5.6 3.66 DR008D0366 0.8 2.54 |DR0O05L0254 1.5
VFD2A8MH21AFSAA
VFD5A0MH21ANSAA
VFD5A0MH21ENSAA| 4.8 9.6 2.66 DR011D0266 1.2 2.54 |DR0O05L0254 1.5
VFD5A0MH21AFSAA
VFD7A5MH21ANSAA
VFD7A5MH21ENSAA| 7.5 15 1.72 DR017D0172 1.9 1.59 |DR008L0159 25
VFD7A5MH21AFSAA
VFD11AMH21ANSAA
VFD11AMH21ENSAA 11 22 1.17 DR025D0117 2.8 1.15 |DRO11L0115 3.0
VFD11AMH21AFSAA
Table 7-19
230V, 50-60 Hz / Three-phase - Normal duty
Rated |Saturation Input/ | AC Input Reactor AC Output Reactor DC
Model Current| Current Fg)utptut Delta Part # Weight Delta Part # Weight|Reactor BCHR?DaCrttO;
(Arms)|  (Arms) gﬁﬁ;)r elta Part (kg) elta Part kg) | (mH) elta Pa
VFD1A6MH23ANSAA
VED1ABMH23ENSAA 1.8 27 2.536 |DRO005A0254| 1.2 |DRO0O05L0254| 1.5 | 5.857 |DR005D0585
VFD2A8MH23ANSAA
VED2A8MH23ENSAA 3.2 4.8 2.536 |[DRO005A0254| 1.2 |DRO0O05L0254| 1.5 | 5.857 |DR005D0585
VFD5A0MH23ANSAA
VFD5A0MH23ENSAA
VED5AOMH23ANSNA 5 7.5 2.536 |DR005A0254| 1.2 |DRO0O05L0254| 1.5 | 5.857 |DR005D0585
VFD5A0MH23ENSNA
VFD7A5MH23ANSAA
VED7A5MH23ENSAA 8 12 1.585 |DRO08A0159| 1.7 |DRO008L0159| 2.5 3.66 |DR008D0366
VFD11AMH23ANSAA
VED11AMH23ENSAA 12.5 18.75 0.746 |DRO17AP746| 3.2 |[DR017LP746| 3.6 | 2.662 [DR011D0266
VFD17AMH23ANSAA
VED17AMH23ENSAA 19.5 29.25 0.507 |DRO25AP507| 3.8 |[DR025LP507| 5.5 | 1.722 |DR017D0172
VFD25AMH23ANSAA
VED25AMH23ENSAA 27 40.5 0.32 |DR033AP320| 4.5 |DR033LP320| 6.5 | 1.172 |DR025D0117
VFD33AMH23ANSAA
VED33AMH23ENSAA 36 54 0.216 |DRO49AP215| 6.5 |DR049LP215| 8.6 | 0.851 [DR033DP851
VFD49AMH23ANSAA
VFD49AMH23ENSAA 51 76.5 0.216 |DRO49AP215| 6.5 |DR049LP215| 8.6 | 0.574 DR049DP574
VFD65AMH23ANSAA
VFD65AMH23ENSAA 69 103.5 0.169 |DRO75AP170| 10 |[DRO75LP170| 14.5. | 0.432 DR065DP432
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Rated |Saturation Input/ | AC Input Reactor AC Output Reactor DC
Model Current | Current ROengtLgr Delta Part # Weight Delta Part # Weight|Reactor ggg%zcrttoé
(Arms)| (Arms) (mH) (kg) (kg) | (mH)
VFD75AMH23ANSAA
VED75AMH23AFSAA 81 121.5 0.141 |DRO90AP141| 11.5 |[DR090LP141| 15 | 0.325 [DR090DP325
VFD90AMH23ANSAA
VFD90AMH23AFSAA 102 153 0.106 |DR105AP106| 11.8 |DR105LP106| 11.8 N/A N/A
VFD120MH23ANSAA
VFD120MH23AFSAA 134 201 0.087 |DR146AP087| 22 |DR146LP087| 22 N/A N/A
VFD146MH23ANSAA
VED146MH23AESAA 160 240 0.070 |DR180AP070| 26 |DR180LPO70| 26 N/A N/A
Table 7-20
230V, 50-60 Hz / Three-phase - Heavy duty
Rated |Saturation (I;E)tLrj)tu/t AC Input Reactor AC Output Reactor DC 5C Reactor
Model Current| Current |\ o - Ctor| Delta Part# | VEI9Nt pejra part # [WeightiReactor oy oort #
(Arms)| (Arms) (mH) (kg) (kg) | (mH)
VFD1AB6MH23ANSAA
VED1ABMH23ENSAA 1.6 3.2 2.536 |DR0O05A0254| 1.2 |DRO05L0254| 1.5 | 5.857 |DR005D0585
VFD2A8MH23ANSAA
VED2A8MH23ENSAA 2.8 5.6 2.536 |DR0O05A0254| 1.2 |DRO05L0254| 1.5 | 5.857 |DR005D0585
VFD5A0MH23ANSAA
VFD5A0MH23ENSAA
VED5AOMH23ANSNA 4.8 9.6 2.536 |DR005A0254| 1.2 |DRO05L0254| 1.5 | 5.857 |DR005D0585
VFD5A0MH23ENSNA
VFD7A5MH23ANSAA
VED7A5MH23ENSAA 7.5 15 1.585 |DR0O08A0159| 1.7 |DRO008L0159| 2.5 3.66 |DR008D0366
VFD11AMH23ANSAA
VED11AMH23ENSAA 11 22 1.152 | DRO11A0115| 2.5 |DRO011LO115| 3.0 | 2.662 |DR011D0266
VFD17AMH23ANSAA
VED17AMH23ENSAA 17 34 0.746 |DRO17AP746| 3.2 |DRO17LP746| 3.6 | 1.722 |DR017D0172
VFD25AMH23ANSAA
VFD25AMH23ENSAA 25 50 0.507 |DR025AP507| 3.8 |DR025LP507| 5.5 | 1.172 |DR025D0117
VFD33AMH23ANSAA
VED33AMH23ENSAA 33 66 0.32 |DRO33AP320| 4.5 |DR033LP320| 6.5 | 0.851 |DR033DP851
VFD49AMH23ANSAA
VED49AMH23ENSAA 46 92 0.216 |DR049AP215| 6.5 |DR049LP215| 8.6 | 0.574 |DR049DP574
VFD65AMH23ANSAA
VEDE5AMH23ENSAA 65 130 0.163 |DRO65AP162| 8.5 |DR065LP162| 12 | 0.432 |DR065DP432
VFD75AMH23ANSAA
VED75AMH23AFSAA 75 140 0.141 |DR090AP141| 11.5 |DR090LP141| 15 | 0.325 |DR090DP325
VFD90AMH23ANSAA
VED90AMH23AFSAA 90 180 0.106 |DR105AP106| 11.8 [DR105LP106| 11.8 N/A N/A
VFD120MH23ANSAA
VED120MH23AFSAA 120 240 0.087 |DR146AP087| 22 |DR146LP087| 22 N/A N/A
VFD146MH23ANSAA
VFD146MH23AFSAA 146 292 0.070 |DR180APO70| 26 |DR180LP0O70| 26 N/A N/A
Table 7-21
460V, 50-60 Hz / Three-phase - Normal duty
Rated |Saturation| "PUt/ | AC Input Reactor | AC Output Reactor | pc
Model Current | Current %22& — p——— Reactor Bgtsgaacrttoii
(Arms) | (Arms) Delta Part# | o 9" Delta Part# | o9/ (mH)
(mH) (kg) (kg)
VFD1A5MH43ANSAA
VFD1AS5MH43ENSAA | 1.8 2.7 8.102 | DRO0O3A0810 | 1.5 |DR003L0810| 1.5 |18.709 |DR003D1870
VFD1A5MH43AFSAA
VFD3AOMH43ANSAA
VFD3A0OMH43ENSAA
VFD3A0OMH43AFSAA 3 4.5 6.077 | DRO04A0607 | 1.8 |DR004L0607| 2.5 |18.709 |DR003D1870
VFD3A0OMH43ANSNA
VFD3A0OMH43ENSNA
VFD4A2MH43ANSAA
VFD4A2MH43ENSAA | 4.6 6.9 4.05 | DRO0OBA0405 | 2.8 |DR006L0405| 3.0 |14.031|DR004D1403
VFD4A2MH43AFSAA
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Rated |Saturation Input/ | AC Input Reactor | AC Output Reactor DC
Model Current| Current R(’De uatgtuot r Weight Weight Reactor Bgtii’?rttoé
(Arms)| (Arms) | "y | Delta Part # (kg) | Delta Part# | = (mH)
VFD5A7MH43ANSAA
VFD5A7TMH43ENSAA| 6.5 9.75 2.7 DRO09A0270 | 3.5 |DR009L0270| 3.6 | 9.355 |DR006D0935
VFD5A7MH43AFSAA
VFD9AOMH43ANSAA
VFDO9AOMH43ENSAA | 10.5 15.75 2.315 | DR0O10A0231 | 4.5 |DR010L0231| 5.5 | 5.345 |DR010D0534
VFD9AOMH43AFSAA
VFD13AMH43ANSAA
VFD13AMH43ENSAA | 15.7 23.55 1.174 | DR0O18A0117 | 5.3 |DR018L0117| 6.4 | 3.119 |DR018D0311
VFD13AMH43AFSAA
VFD17AMH43ANSAA DR024LP88
VFD17AMH43ENSAA | 20.5 30.75 0.881 | DR024AP881 | 5.8 1 7.2 | 3.119 |DR018D0311
VFD17AMH43AFSAA
VFD25AMH43ANSAA
VFD25AMH43ENSAA 28 42 0.66 | DR032AP660 9 |DRO0O32LP660| 11 2.338 |DR024D0233
VFD25AMH43AFSAA
VFD32AMH43ANSAA
VFD32AMH43ENSAA 36 54 0.639 | DR0O38AP639 | 9.5 |DR0O38LP639| 12 1.754 |DR032D0175
VFD32AMH43AFSAA
VFD38AMH43ANSAA
VFD38AMH43ENSAA | 41.5 62.25 0.541 | DR045AP541 | 10.5 DR045LP541| 16 1.477 |DR038D0147
VFD38AMH43AFSAA
VFD45AMH43ANSAA
VFD45AMH43ENSAA| 49 73.5 0.405 | DRO60AP405 | 11.5 DR0O60LP405| 18 1.247 |DR045D0124
VFD45AMH43AFSAA
VFD60AMH43ANSAA
VEDBOAMH43AFSAA 69 103.5 0.334 | DRO73AP334 | 25 |DRO73LP334| 25 0.935 |DR060DP935
VFD75AMH43ANSAA
VED75AMH43AFSAA 85 127.5 0.267 | DR091AP267 | 25 |DR091LP267| 25 N/A N/A
VFD91AMH43ANSAA
VED91AMH43AFSAA 108 162 0.221 | DR110AP221 | 28 |DR110LP221| 28 N/A N/A
VFD112MH43ANSAA
VED112MH43AFSAA 128 192 0.162 | DR150AP162 | 35 |DR150LP162| 35 N/A N/A
VFD150MH43ANSAA
VED150MH43AFSAA 180 270 0.135 | DR180AP135| 42 |DR180LP135| 42 N/A N/A
Table 7-22
460V, 50-60 Hz / Three-phase - Heavy duty
Rated |Saturation| "PUt/ | AC Input Reactor | AC Output Reactor | pc
Model Current | Current I'\(’)e uat(p:)tuot r Weight Weight Reactor Bgtsizcrtto;l;
(Arms)| (Arms) (mH) Delta Part # (kg) Delta Part # (kg) (mH)
VFD1A5MH43ANSAA
VFD1A5MH43ENSAA| 1.5 3 8.102 | DRO03A0810| 1.5 |DR003L0810| 1.5 |18.709 |DR003D1870
VFD1A5MH43AFSAA
VFD3A0OMH43ANSAA
VFD3A0OMH43ENSAA
VFD3AOMH43AFSAA | 2.7 5.4 8.102 | DRO03A0810| 1.5 |DR003L0810| 1.5 |18.709 |DR003D1870
VFD3A0OMH43ANSNA
VFD3A0OMH43ENSNA
VFD4A2MH43ANSAA
VFD4A2MH43ENSAA| 4.2 8.4 6.077 | DR0O04A0607 | 1.8 |DR004L0607| 2.5 |14.031 |DR004D1403
VFD4A2MH43AFSAA
VFD5A7TMH43ANSAA
VFD5A7TMH43ENSAA| 5.5 11 4.05 |DRO06A0405| 2.8 |DR006L0405| 3.0 | 9.355 |DR006D0935
VFD5A7MH43AFSAA
VFD9AOMH43ANSAA
VFDY9AOMH43ENSAA 9 18 2.7 |DRO09A0270| 3.5 |DR009L0270| 3.6 | 6.236 |DR009D0623
VFDOAOMH43AFSAA
VFD13AMH43ANSAA
VFD13AMH43ENSAA 13 26 1.174 |DRO18A0117 | 5.3 |DRO018L0117| 6.4 | 4.677 |DR012D0467
VFD13AMH43AFSAA
VFD17AMH43ANSAA
VFD17AMH43ENSAA 17 34 1.174 | DR018A0117| 5.3 |DRO018L0117| 6.4 | 3.119 |DR018D0311
VFD17AMH43AFSAA
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Rated |Saturation| M™PUt/ | AC Input Reactor | AC Output Reactor | pc
Model Current | Current F({)eL:atgtuc:r Dolta Part # Weight Dolta Part # Weight Reactor Bgtsizcrtto;
elta Part elta Part
(Arms)| (Arms) (mH) (kg) (kg) (mH)
VFD25AMH43ANSAA
VFD25AMH43ENSAA 25 50 0.881 |DR024AP881| 5.8 |DR024LP881| 7.2 | 2.338 |DR024D0233
VFD25AMH43AFSAA
VFD32AMH43ANSAA
VFD32AMH43ENSAA 32 64 0.66 |DRO032AP660 9 DR032LP660| 11 1.754 |DR032D0175
VFD32AMH43AFSAA
VFD38AMH43ANSAA
VFD38AMH43ENSAA 38 76 0.639 |[DRO38AP639| 9.5 |DR038LP639| 12 1.477 |DR038D0147
VFD38AMH43AFSAA
VFD45AMH43ANSAA
VFD45AMH43ENSAA 45 90 0.541 |DRO45AP541| 10.5 |DR045LP541| 16 1.247 |DR045D0124
VFD45AMH43AFSAA
VFD60AMH43ANSAA
VEDG0AMH43AFSAA 60 120 0.334 |DRO73AP334| 25 |DRO73LP334| 25 0.935 |DR060DP935
VFD75AMH43ANSAA
VED75AMH43AFSAA 75 150 0.267 |DR091AP267| 25 |DR091LP267| 25 N/A N/A
VFD91AMH43ANSAA
VED91AMH43AESAA 91 182 0.221 |DR110AP221| 28 |DR110LP221| 28 N/A N/A
VFD112MH43ANSAA
VED112MH43AFSAA 112 224 0.162 |DR150AP162| 35 |DR150LP162| 35 N/A N/A
VFD150MH43ANSAA
VFD150MH43AFSAA 150 300 0.135 |DR180AP135| 42 |DR180LP135| 42 N/A N/A
Table 7-23

The table below shows the THDi specification when using Delta's drives to work with AC / DC reactors.

Drive Spec. Models without Built-in DC Reactors Models with Built-in DC Reactors
Reactor No AC/DC 3% Input AC | 5% Input AC 4% DC No AC/DC 3% Input AC | 5% Input AC
Spec. Reactor Reactor Reactor Reactor Reactor Reactor Reactor
5th 73.3% 38.5% 30.8% 25.5% 31.16% 27.01% 25.5%
7th 52.74% 15.3% 9.4% 18.6% 23.18% 9.54% 8.75%
11th 7.28% 7.1% 6.13% 7.14% 8.6% 4.5% 4.2%
13th 0.4% 3.75% 3.15% 0.48% 7.9% 0.22% 0.17%
THDi 91% 43.6% 34.33% 38.2% 42.28% 30.5% 28.4%
Table 7-24
NOTE:

The THDi specification listed here assumes that there is 0.8% resistance (mains electricity) before the reactors
and may be slightly different from the actual THDi, depending on the installation and environmental conditions
(cables, motors).
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Dimensions and Specifications of Reactors

AC Input Reactor
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[5.3-7.1 Ib-in]
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Torque: 11.2-13.3 kg-cm /

[0.6—0.8 Nm] [9.7-11.5 Ib-in] /
[1.1-1.3 Nm]
BB [ E|E |
4
L P et L i
| - | i
| | I x !
| | 1 e |
| | | e |
| i | |
| ' | |
—_ : . Screw length must
%' I _ |y notinterfere with
: 1 | the mounting
T ' holes
Fig. 7-7
Unit: mm

Delta’s Part No. - .

e, A B C D1*D2 H G1 G2 PED
DR005A0254 100 115 65 6*9 45 60 40 M4
DR008A0159 100 115 65 6*9 45 60 40 M4
DR011A0115 130 135 95 6*12 60 80.5 60 M4
DR0O17AP746 130 135 100 6*12 65 80.5 60 M4

Table 7-25
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]
(8x) | Installing Screw M5
N";‘ it : P Y
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F ! v
g — b 00
|
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012 /3:
PE bolt |
- A_Max Torque: 11.2-13.3 kg-cm [/

[9.7-11.5 Ib-in] /
[1.1-1.3 Nm]

L_—

B max.

Screw length must
not interfere with

7-20

O I ‘ _@_ J ' O the mounting
holes
Fig. 7-8
Unit: mm

Delta’s Part No. - .

AC Input Reactor A B C D1*D2 H G1 G2 PE D
DR025AP507 130 195 100 6*12 65 80.5 60 M4
DRO0O33AP320 130 195 100 6*12 65 80.5 60 M4
DRO049AP215 160 200 125 6*12 90 107 75 M4

Table 7-26



Chapter 7 Optional Accessories | MH300

Installing Screw M6
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Fig. 7-9
Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DR065AP162 As shown in the figure above
Table 7-27
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[6.7-6.3 Nm]
Fig. 7-10
Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DRO75AP170 As shown in the figure above
Table 7-28
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Fig. 7-11
Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DRO090AP141 As shown in the figure above
Table 7-29
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17622
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Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DR105AP106 As shown in the figure above
Table 7-30
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A Terminals 4 mm?
35 Torque: 6.1-8.2 kg-cm /
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Fig. 7-13
Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DR146AP087 As shown in the figure above
Table 7-31
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Fig. 7-14
Unit: mm
Delta’s Part No. - Dimensions
AC Input Reactor
DR180AP070 As shown in the figure above
Table 7-32
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Torque: 11.2-13.3 kg-cm

/

[9.7-11.5 Ib-in.] /
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Fig. 7-15
Unit: mm

Delta’s Part No. - .

AC Input Reactor A B C D1*D2 H G1 G2 PE D
DRO03A0810 100 125 65 6*9 43 60 40 M4
DRO004A0607 100 125 65 6*9 43 60 40 M4
DRO06A0405 130 135 95 6*12 60 80.5 60 M4
DRO09A0270 160 160 105 6*12 75 107 75 M4
DR010A0231 160 160 115 6*12 90 107 75 M4
DR012A0202 160 160 115 6%12 90 107 75 M4
DR0O18A0117 160 160 115 6%12 90 107 75 M4

Table 7-33
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— 1
(8x) | Installing Screw M5
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Fig. 7-16
Unit: mm
Delta’s Part No. -
@ F
AC Input Reactor A B (03 D1*D2 G1 G2 PE D
11.2-13.3 kg-cm /
DR024AP881 160 175 115 6*12 107 75 M4 [9.7-11.5 Ib-in.] /
[1.1-1.3 Nm]
DR032AP660 195 200 145 6*12 115 122 85 M6 29.1-32.1 kg-cm /
DRO038AP639 190 200 145 6*12 115 122 85 M6 [25.3-27.9 Ib-in.] /
DR045AP541 190 | 200 | 145 6*12 115 122 85 M6 [2.85-3.15 Nm]
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. 6 . Installing Screw M6
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Fig. 7-17
Unit: mm
Delta’s Part No. - . .
AC Input Reactor Dimensions
DROG60AP405 As shown in the figure above
Table 7-35
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Fig. 7-18
Unit: mm

Delta’s Part No. - *

A6 Jst Feeion A A1 B B1 B2 C C1 D D1*D2 E G1 G2 H
DRO0O73AP334 228 | 240 | 215 | 40 170 | 133 75 85 713 152 | 176 | 200 | 97
DRO091AP267 228 | 240 | 245 | 40 195 | 133 90 8.8 713 152 | 176 | 200 | 97
DR110AP221 | 228 | 240 | 245 | 40 | 195 | 138 | 95 | 85 | 713 | 152 | 176 | 200 | 102

Table 7-36
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Unit: mm
Delta’s PartNo. - || r1 | 5 | Bt [B2| ¢ |c1| D |pt*D2| F |Gt | G2 | H | MT
AC Input Reactor

DR150AP162 240 | 250 | 245 | 40 | 200 | 151 | 105 | 9 |11*18 | 160 | 190 | 220 | 125 | 20*3

DR180AP135 240 | 250 | 245 | 40 | 200 | 151 | 105 | 9 |11*18 | 160 | 190 | 220 | 125 | 20*3

Table 7-37
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Torque: 6.1-8.2 kg-cm / [5.3-7.1 Ib-in] / [1.0-1.2 Nm]
[0.6-0.8 Nm]

Y m
| 1 | |
BN (N (N a
‘ ! ‘ o i ﬁgtrﬁ'l\;velﬁ‘ggéhwrnﬁﬂ
i ! i i the mounting holes
SR ———" - ‘
I
Fig. 7-20
Unit: mm
A[():elcti?pif;;%tér A B © D1*D2 H H1 H2 PED
DR005L0254 96 110 70 6*9 42 60 40 M4
DR008L0159 120 135 96 6*12 60 80.5 60 M4
DRO11L0115 120 135 96 6*12 60 80.5 60 M4
DRO17LP746 120 135 105 6*12 65 80.5 60 M4
DR025LP507 150 160 120 6*12 88 107 75 M4
DRO33LP320 150 160 120 6*12 88 107 75 M4
Table 7-38
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D1£1
(8x) UL Label
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|
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G1£2
G2£2 Terminal 16 mm?
A max Torque: 12.2-14.3 kg-cm / [10.6-12.4 Ib-in] /
[1.2-1.4 Nm]
I A A A
COEDEEEEEEIEE
willHHHHNHp
__@_l_ H_Fuwa _|_w_l_@__
o T Y O 7 Y N 1 W -
1 1 [ 2 |
| | | © |
' ' : = ! Screw length
| | ‘ | must not
! ! ! ! interfere with
| | ‘ | the mounting
| | | | holes
0 T T T 0 T_1
o e o]
i i \
PE
Fig. 7-21
Unit: mm
Delta’s PartNo. - | B c |p1p2| H G G1 Q M | PED
AC Output Reactor
DR049LP215 180 205 175 6*12 115 85 122 16 1.2-14 M4
DRO65LP162 180 215 185 6*12 115 85 122 35 2.5-3.0 M4
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Fig. 7-22
Unit: mm
A[)Ce'(t)aj’pzf;;‘;;r A | A | B |B1 | B | Cc |c1|DI"D2 E | GI | H | MT
DRO75LP170 | 240 | 228 | 215 | 44 | 170 | 151 | 100 | 7*13 | 152 | 176 | 85 | 20*3
DRO9OLP141 | 240 | 228 | 215 | 44 | 170 | 151 | 100 | 7*13 | 152 | 176 | 85 | 20*3
DR105LP106 | 240 | 228 | 215 | 44 | 170 | 165 | 110 | 7*13 | 152 | 176 | 97 | 20*3
DR146LP087 | 240 | 228 | 240 | 45 | 202 | 165 | 110 | 7*13 | 152 | 176 | 97 | 30*3
DR180LPO70 | 250 | 240 | 250 | 46 | 205 | 175 | 110 |11*18| 160 | 190 | 124 | 30*5
Table 7-40
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7-35
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Fig. 7-23
Unit: mm
Delta’s Part No. - A B c D1*D2 H G1 G2 PE
AC Output Reactor
DRO0O03L0810 96 115 65 6*9 42 60 40 M4
DR004L0607 120 135 95 6*12 60 80.5 60 M4
DR006L0405 120 135 95 6*12 60 80.5 60 M4
DRO009L0270 150 160 100 6*12 74 107 75 M4
DR0O10L0231 150 160 115 6*12 88 107 75 M4
DR012L0202 150 160 115 6*12 88 107 75 M4
DR018L0117 150 160 115 6*12 88 107 75 M4
DR024LP881 150 160 115 6*12 88 107 75 M4
DR032LP660 180 190 145 6*12 114 122 85 M6
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Y
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Fig. 7-24
Unit: mm
Delta’s Part No. - A B c D1*D2 H G1 G2 PE
AC Output Reactor
DRO038LP639 180 205 170 6*12 115 85 122 M4
DR045LP541 235 245 150 7*13 85 / 176 M6
Table 7-42
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Fig. 7-25

Unit: mm

Delta’s Part No. -
AC Output Reactor

A A1 B B1 B2 Cc C1 |D1*D2| E G1 H M*T

DRO60LP405 240 | 228 | 215 44 170 | 163 | 110 | 713 | 152 | 176 97 | 20*3

DRO73LP334 250 | 235 | 235 44 186 | 174 | 115 [11*18| 160 | 190 | 124 | 20*3

DR091LP267 250 | 240 | 235 44 186 | 174 | 115 [11*18| 160 | 190 | 124 | 20*3

DR110LP221 270 | 260 | 245 50 192 | 175 | 115 [10"18| 176 | 200 | 106 | 20*3

Table 7-43

7-37



Chapter 7 Optional Accessories | MH300

011
1]
1
| HT1—
—H I
:\.J F
O

H+s

B max

1 max
,#Fjﬁ |8
I i |
|
|
| ™
| 4
|
I |
__|__F i
[an

7-38

Fig. 7-26

Unit: mm

A[)cega;fpzf;;i@ A | A | B | B |B| cCc |ct|p1D2| E |GI1|G2| H |MmT
DR150LP162 | 270 | 264 | 265 | 51 | 208 | 192 | 125 | 1078 | 176 | 200 | / | 118 | 30*3
DR180LP135 | 300 | 295 | 310 | 55 | 246 | 195 | 125 | 11*22 | 200 | 230 | 190 | 142 | 30*3
Table 7-44
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DC Reactor
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Fig. 7-27
Unit: mm
e | A s [ o | o [ e | -
DR005D0585 79 78 112 6412 5612 9.5*5.5
DR008D0366 79 78 112 6412 5612 9.5*5.5
DR011D0266 79 92 112 6412 69.5+2 9.5"5.5
DR017D0172 79 112 112 6412 89.5+2 9.5"5.5
DR025D0117 99 105 128 79%2 82.5+2 9.5"5.5
DRO033DP851 117 110 156 952 872 10*6.5
DR049DP574 117 120 157 952 972 10*6.5
DR065DP432 117 140 157 952 116.5+2 10*6.5
DR0O75DP391 136 135 178 111£2 11212 10%6.5
DRO0O90DP325 136 135 179 111£2 11212 10%6.5
DR003D1870 79 78 112 6412 562 9.5*5.5
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e [ a [ e [ e [ o [ e | «
DR004D1403 79 92 112 64+2 69.5+2 9.5*5.5
DR006D0935 79 92 112 6412 69.5+2 9.5*5.5
DR009D0623 79 112 112 6412 89.5+2 9.5*5.5
DR010D0534 99 93 128 7912 702 9.5*5.5
DR012D0467 99 105 128 7912 82.5+2 9.5*5.5
DR018D0311 117 110 144 95+2 8712 10*6.5
DR024D0233 117 120 144 95+2 9712 10*6.5
DR032D0175 117 140 157 95+2 116.512 10*6.5
DR038D0147 136 135 172 111+2 11242 10%6.5
DR045D0124 136 135 173 111+2 11242 10%6.5
DR060DP935 136 150 173 111+2 12742 10%6.5

Table 7-45

Length of the Motor Cable

1.

Leakage current affects the motor and remedies

Due to larger parasitic capacitances in longer motor cables, longer cables increase the leakage
current. This can activate the over-current protection and display the incorrect current. In the worst
case, it can damage the drive.

If more than one motor is connected to the AC motor drive, the total motor cable length is the sum of
the cable length from the AC motor drive to each motor.

For 460V models AC motor drives, when an overload relay is installed between the drive and the
motor to protect the motor from overheating, the connecting cable must be shorter than 50 m.
However, the overload relay could still malfunction. To prevent this, install an AC output reactor
(optional) to the drive and/or lower the carrier frequency setting (Pr.00-17).

Surge voltage affects the motor and remedies

When a PWM signal from an AC motor drive drives the motor, the motor terminals can easily
experience surge voltages (dv/dt) due to IGBT switching and cable capacitance. When the motor
cable is very long (especially for the 460V models), surge voltages (dv/dt) may reduce motor insulation
quality. To prevent this, follow the rules listed below.

a. Use a motor with enhanced insulation.
b. Connect an output reactor (optional) to the output terminals of the AC motor drive.
c. Reduce the motor cable length to the values in the table below.

The suggested motor shielded cable length in the following table complies with IEC 60034-17,
which is suitable for motors with a rated voltage < 500 Vac and with an insulation level of 2 1.35 kV,.,
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115V Single-phase

Rated Current in

Without Output AC reactor

With Output AC Reactor

Model Normal Duty |Shielded Cable| Non-shielded |Shielded Cable| Non-shielded
(Arms) (meter) cable (meter) (meter) cable (meter)

VFD1A6MH11ANSAA 18
VFD1A6MH11ENSAA ]
VFD2A5MH11ANSAA
VFD2A5MH11ENSAA 27 50 75 S 115
VFD5A0MH11ANSAA 55
VFD5A0MH11ENSAA )

Table 7-46

230V Single-phase
Model

Rated Current in
Normal Duty
(Arms)

Without Output AC reactor

With Output AC Reactor

Shielded Cable
(meter)

Non-shielded
cable (meter)

Shielded Cable
(meter)

Non-shielded
cable (meter)

VFD1A6MH21ANSAA
VFD1A6MH21ENSAA
VFD1A6MH21AFSAA

1.8

VFD2A8MH21ANSAA
VFD2A8MH21ENSAA
VFD2A8MH21AFSAA

3.2

VFD5A0MH21ANSAA
VFD5A0MH21ENSAA
VFD5A0MH21AFSAA

VFD7ASMH21ANSAA
VFD7ASMH21ENSAA
VFD7A5MH21AFSAA

8.5

VFD11AMH21ANSAA
VFD11AMH21ENSAA
VFD11AMH21AFSAA

12.5

50

75

75

115

Table 7-47

230V Three-phase

Rated Current in

Without Output AC reactor

With Output AC Reactor

— Normal Duty [Shielded Cable| Non-shielded [Shielded Cable| Non-shielded
(Arms) (meter) cable (meter) (meter) cable (meter)
VFD1A6MH23ANSAA 18
VFD1A6MH23ENSAA '
VFD2A8MH23ANSAA 392
VFD2A8MH23ENSAA '
VFD5A0MH23ANSAA
VFD5A0MH23ENSAA 5
VFD5A0MH23ANSNA
VFD5A0MH23ENSNA
VFD7A5MH23ANSAA 8 50 75 75 115
VFD7A5MH23ENSAA
VFD11AMH23ANSAA 125
VFD11AMH23ENSAA '
VFD17AMH23ANSAA 195
VFD17AMH23ENSAA '
VFD25AMH23ANSAA 27
VFD25AMH23ENSAA
VFD33AMH23ANSAA 36
VFD33AMH23ENSAA
VFD49AMH23ANSAA 51
VFD49AMH23ENSAA
VFD65AMH23ANSAA
VED65AMH23ENSAA 69 100 150 150 225
VFD75AMH23ANSAA 81
VFD75AMH23AFSAA
VFD90AMH23ANSAA 102
VFD90AMH23AFSAA
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230V Three-phase

Rated Current in

Without Output AC reactor

With Output AC Reactor

Model Normal Duty [Shielded Cable| Non-shielded |Shielded Cable| Non-shielded
(Arms) (meter) cable (meter) (meter) cable (meter)
VFD120MH23ANSAA 134
VFD120MH23AFSAA
VFD146MH23ANSAA 160 100 150 150 225
VFD146MH23AFSAA
Table 7-48

460V Three-phase
Model

Rated Current in
Normal Duty
(Arms)

Without Output AC reactor

With Output AC Reactor

Shielded Cable
(meter)

Non-shielded
cable (meter)

Shielded Cable
(meter)

Non-shielded
cable (meter)

VFD1ASMH43ANSAA
VFD1ASMH43ENSAA
VFD1ASMH43AFSAA

1.8

VFD3AOMH43ANSAA
VFD3AOMH43ENSAA
VFD3A0OMH43AFSAA
VFD3AOMH43ANSNA
VFD3AOMH43ENSNA

VFD4A2MH43ANSAA
VFD4A2MH43ENSAA
VFD4A2MH43AFSAA

4.6

35

50

50

90

VFD5ATMH43ANSAA
VFD5ATMH43ENSAA
VFD5A7TMH43AFSAA

6.5

VFDYAOMH43ANSAA
VFDOAOMH43ENSAA
VFD9AOMH43AFSAA

10.5

VFD13AMH43ANSAA
VFD13AMH43ENSAA
VFD13AMH43AFSAA

15.7

50

75

75

115

VFD17AMH43ANSAA
VFD17AMH43ENSAA
VFD17AMH43AFSAA

20.5

VFD25AMH43ANSAA
VFD25AMH43ENSAA
VFD25AMH43AFSAA

28

VFD32AMH43ANSAA
VFD32AMH43ENSAA
VFD32AMH43AFSAA

36

VFD38AMH43ANSAA
VFD38AMH43ENSAA
VFD38AMH43AFSAA

41.5

VFD45AMH43ANSAA
VFD45AMH43ENSAA
VFD45AMH43AFSAA

49

VFD60AMH43ANSAA
VFD60AMH43AFSAA

69

VFD75AMH43ANSAA
VFD75AMH43AFSAA

85

VFD91AMH43ANSAA
VFD91AMH43AFSAA

108

VFD112MH43ANSAA
VFD112MH43AFSAA

128

VFD150MH43ANSAA
VFD150MH43AFSAA

180

100

150

150

225
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7-5 Zero-phase Reactors

You can also suppress interference by installing a zero-phase reactor at the main input or the motor
output of the drive, depending on the location of the interference. Delta provides two types of zero-phase
reactors to solve interference problems.

A. Casing with mechanical fixed part

This solution is for the main input / motor output side and can withstand higher loading, and be used
at higher frequencies. You can get higher impedance by increasing the number of turns.

°
i e I )
F
E
Fig. 7-28
Unit: mm
Model A B C D E F G (9) Purpose

RFO08X00A 99 73 36.5 29 56.5 86 55 To use with motor cable
RF004X00A 110 87.5 43.5 36 53 96 55 To use with motor cable

Table 7-50

Vs
Ain *%*Il
o
I F
E
Fig. 7-29
Unit: mm
Model A B C D E F G (9) Purpose

RF002X00A 200 172.5 90 78 55.5 184 5.5 To use with motor cable

Table 7-51
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B. Casing without mechanical fixed part

This solution has higher performance: high initial magnetic permeability, high saturation induction
density, low iron loss and perfect temperature characteristic. If the zero-phase reactor does not need to be
fixed mechanically, use this solution.

C
5 < >
Fig. 7-30
Unit: mm
Model A B C Purpose
RFO008X00N 22.5 431 18.5 To use with motor cable
RF004X00N 36.3 53.5 234 To use with motor cable
RF410X00N 108.1 70 30.3 To use with motor cable
Table 7-52

Installation

During installation, pass the cable through at least one zero-phase reactor.

Use a suitable cable type (insulation class and wire section) so that the cable passes easily through the
zero-phase reactor. Do not pass the grounding cable through the zero-phase reactor; only pass the motor
wire through the zero-phase reactor.

With longer motor cables the zero-phase reactor can effectively reduce interference at the motor
output. Install the zero-phase reactor as close to the output of the drive as possible. Figure A shows the
installation diagram for a single turn zero-phase reactor. If the wire diameter allows several turns, Figure
B shows the installation of a multi-turn zero-phase reactor. The more turns, the better the noise

suppression effect.

Zero Phase Reactor

SHIELD

,,,,,,,,,,,,,,,,,,,,,,,,,,,

e e e e e e

GROUND GROUND

Figure A: Single turn wiring diagram for a shielding wire with a zero-phase reactor
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Zero Phase Reactor

O R/L1
Power

Supply

O S/L2 VIT20
QO T/L3 W/T3O

Figure B: Multi-turn zero-phase reactor

Installation notes

Install the zero-phase reactor at the output terminal of the frequency converter (U, V, W). After the
zero-phase reactor is installed, it reduces the electromagnetic radiation and load stress emitted by the
wiring of the frequency converter. The number of zero-phase reactors required for the drive depends on
the wiring length and the drive voltage.

The normal operating temperature of the zero-phase reactor should be lower than 85°C (176°F).
However, when the zero-phase reactor is saturated, its temperature may exceed 85°C (176°F). In this
case, increase the number of zero-phase reactors to avoid saturation. The following are reasons that might
cause saturation of the zero-phase reactors: the drive wiring is too long, the drive has several sets of loads,
the wiring is in parallel, or the drive uses high capacitance wiring. If the temperature of the zero-phase
reactor exceeds 85°C (176°F) during the operation of the drive, increase the number of zero-phase

reactors.

Recommended maximum wiring gauge when installing zero-phase reactor

Model Recommended wiring gauge
RFO08X00A or RFO08X00N <8 AWG < 8.37 mm?
RF004X00A or RFO04X00N <4 AWG < 21.15 mm?
RF002X00A or RF410X00N <2 AWG < 33.62 mm?

Table 7-53

Zero-phase Reactor for Signal Cable

To solve interference problems between signal cables and electric devices, install a zero-phase
reactor on the signal cable. Install it on the signal cable which is the source of the interference to
suppress the noise for a better signal. The model names and dimensions are listed in the table below.

Fig. 7-31
Unit: mm
Model A B C Purpose
RF026X00N 10.7 17.8 8.0 To use with signal cable
RF020X00N 17.5 27.3 12.3 To use with signal cable
Table 7-54
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7-6 EMC Filter

Use EMC filters to enhance the EMC performance for the environment and machines and to comply

with EMC regulations, further reducing EMC problems. If you purchase a motor drive without a built-in

EMC filter, it is recommended that you select the EMC filters as shown below. For some motor drive models,

you need to work with zero-phase reactors to be compliant with EMC regulations. Refer to the table and

figure below for the recommended model, setting method, and maximum motor cable length of the EMC

filter and zero-phase reactor.

Frame A-F
Conducted emission 5;?;2}52
. Model Input Model -Zero-p“a:gglreactor C1I-mottho_r3 ((:)able C|2-m?r:(_>;' ggble C|2-m<t)':<_)1r S:(e)xble
ramel  _mugoo | CUTeM) _EMC Fiter rowom | eromm | e
(A) Position to place zero-phase reactor

DELTA T2 *3 | *2|*3|*1]|*2]|*3

VFD1A6MH11ANSAA | 6.8 EMF11AM21A | RFOO8X00A or RFO08X0ON NA
VFD2A5MH11ANSAA | 10.1 EMF11AM21A | RFOO8X00A or RFO08X00N v NA v
VFD1A6MH21ANSAA | 5.8 EMF11AM21A | RFOO8X00A or RFO08X00N | v NA v
VFD2A8MH21ANSAA | 8.3 EMF10AM23A | RFO08X00A or RFO08X00N v NA v
A |VFD1ABMH23ANSAA | 2.2 EMF10AM23A | RFOO8X00A or RFO08X00N v NA v
VFD2A8MH23ANSAA | 3.8 EMF10AM23A | RFOO8X00A or RFO08X00N v NA v
VFD5AOMH23ANSAA | 6.2 EMF10AM23A | RFOO8X00A or RFO08X00N | v NA v
VFD1A5MH43ANSAA | 25 EMF6A0M43A | RFO08X00A or RFO08X00N v NA v
VFD3AOMH43ANSAA | 4.6 EMF6A0M43A | RFOO8X00A or RFO08X00N v NA v
VFD5A0MH21ANSAA | 11.7 EMF11AM21A | RFOO8X00A or RFO08X00N v NA v
B |VFD7A5MH23ANSAA | 9.6 EMF10AM23A | RFOO08X00A or RFO08X00N | v NA | v
VFD4A2MH43ANSAA | 6.4 EMF6AO0M43A | RFOO8X00A or RFO08X00N v NA v

VFD5A0MH11ANSAA | 20.6 EMF27AM21B | RFOO8X00A or RFO08X00N NA
VFD7A5MH21ANSAA | 185 EMF27AM21B | RFOO8X00A or RFO08X00N v NA v
VFD11AMH21ANSAA | 275 EMF27AM21B | RFO08X00A or RFO08X00N v NA v
C |VFD11AMH23ANSAA | 15 EMF24AM23B | RFOO8X00A or RFO08X00N v NA v
VFD17AMH23ANSAA | 234 EMF24AM23B | RFOO8X00A or RFO08X00N v NA v
VFD5A7MH43ANSAA | 7.2 EMF12AM43B | RFOO8X00A or RFO08X00N | v NA v
VFDYAOMH43ANSAA | 116 EMF12AM43B | RFO08X00A or RFO08X00N v NA v

VFD25AMH23ANSAA | 32.4 EMF33AM23B | RFO04X00A or RFO04X00ON | v | v NA v
D |VFD13AMH43ANSAA | 16.0 EMF23AM43B | RFO04X00A or RFO04XO0ON | | | NA v
VFD17AMH43ANSAA | 218 EMF23AM43B | RFO04X00A or RFO04XO0ON | v | v | v NA v v
VFD33AMH23ANSAA | 432 | B84143D0050R127 | RFO04X00A or RFO04X00N v NA v
VFD49AMH23ANSAA | 61.2 | B84143D0075R127 | RFO04X00A or RFO04X00N v NA v
: VFD25AMH43ANSAA | 30.8 | B84143D0050R127 | RFO04X00A or RFO04XO00N | v NA | v
VFD32AMH43ANSAA | 39.6 | B84143D0050R127 | RFO04X00A or RFO04X00N v NA v
VFD65AMH23ANSAA | 82.8 | B84143D0090R127 | RFO04XO00A or RFO04X00N v NA v
F  |VFD38AMH43ANSAA | 457 | B84143D0050R127 | RFO04X00A or RFO04X00N | v NA | v
VFD45AMH43ANSAA | 539 | B84143D0075R127 | RFO04X00A or RFO04X00N v NA v
Table 7-55
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Frame G
Conducted emission Rac_ila?ed
emission
1-motor C2-motor C3-motor C2-motor
Input Model c
Frame Model Current Mode:I -Zero-phase reactor cable |cable length-|  cable cable
- MH300 -EMC Filter length-10 m 30m length-100m | length-100m
(A)
Position to place zero-phase reactor
DELTA M2 [ *3 [ | *2|*3[*1|*2|*3|*|*2|*3
RFO08X00A or
VFD75AMH23ANSAA 85 B84143A0120R105 RFO04X00N |/ v |/
RFO08X00A or
G VFD90AMH23ANSAA 103 B84143A0120R105 RFO04X00N "ax4 v |V
RFO08X00A or
VFD60AMH43ANSAA | 725 B84143A0120R105 RFO04X00N v v v
Table 7-56
Frame H-I
Conducted emission Ra(_jla?ed
emission
1-motor C2-motor C3-motor C2-motor
Input Model c
Model Model ; : cable |cable length-| cable cable
Frame - MH300 Current|  pyc Fiter | "28ro-Phasereactor) i iom| 20m  |length-100m length-100m
(A)
Position to place zero-phase reactor
DELTA %2 [*3 " [*2[*3 "1 [*2[*3|*1[*2|"*3
RF002X00A or
y VFD75AMH43ANSAA 77 B84143D0150R127 RF410X00N v v v |/
RF002X00A or
VFD91AMH43ANSAA 97 B84143D0150R127 RF410X00N v v v |/
RF002X00A or
VFD120MH23ANSAA 126 B84143D0200R127 RF410X00N "ARAK4 |/
RF002X00A or
VFD146MH23ANSAA 151 B84143D0200R127 RF410X00N IV |/
RF002X00A or
VFD112MH43ANSAA 123 B84143D0200R127 RF410X00N v
RF002X00A or
VFD150MH43ANSAA 173 B84143D0200R127 RF410X00N v
Table 7-57
Zero-phase reactor installation position diagram:
EMC a'
AC source Filter
Drive

*1 Install at the cable between the power supply and the EMC filter
*2 Install at the cable between the EMC filter and the drive

*3 Install at the cable between the drive and the motor
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Dimension

EMF11AM21A, EMF10AM23A, EMF6A0M43A

Screw Torque
M5 * 2 16—20 kg-cm / (13.9-17.3 Ib-in.) / (1.56—1.96 Nm)
M4 * 2 14-16 kg-cm / (12.2-13.8 Ib-in.) / (1.38—1.56 Nm)

Table 7-58
72.0[2.83]
54.0 [2.13] |
5.5[0.22] 23.0[0.91] 20.0 [0.79]
| 5.5[0.22]
all o | 1ov18| yove | yove | — —
| €127 1 5
= = B o
o * 2
Q QS %
< (22} .
QS R
AN
g
= 1
ClEIEIEEICN R
[ ea za [l @
) /)
il 0 1 C N )
5.5 [0.22]
5.5[0.22]
54.0 [2.13]
30.0 [1.18]
55.0 [2.17]
Fig. 7-32

Unit: mm [inch]

EMF27AM21B, EMF24AM23B, EMF33AM23B, EMF12AM43B, EMF23AM43B
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Screw

Torque

M5 * 4 16-20 kg-cm / (13.9-17.3 Ib-in.) / (1.56—1.96 Nm)

Table 7-59
109.0 [4.29]
76.0 [2.99] ‘
5.5[0.22]
I ::::; ¥ov1a| ¥avia| sovie U
Dlerla] n
S o
0
i N
9] )
1) [T9)
g
s g
)
0
o o
O
& e1 ] Z1 [ 17
J ()
5.5[0.22]
76.0 [2.99]

TDK B84143D0050R127 (50A)

Fig. 7-33
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5.5[0.22]

28.0[1.10] 29.1 [1.14]

263.0 [10.35]

5.5[0.22]

]

28.0[1.10]] 29.1 [1.14]

86.0 [3.39]

Unit: mm [inch]
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- 377 _
385
J—— 298 -— l—. - 80 -—
_ | I —
= | =
5o | o
T | i Y o T
| | S & 5
o o | N]l ) o
' o Y
- i ®
j i ! i % "y 18 @ .
' — \
PE M10 x 39 ‘N } S0
Terminals 25 mm 2
Tightening torque 4 ... 4.5 Nm A
|
2 ' n FREN
ol EEEE (Makng] EEES [T ol 15
Gt N | o sl Y 15y
T
LINE - 31540.5 _ LOAD
—- 330 - SSB2364-F-E
Fig. 7-34
Unit: mm
TDK B84143D0075R127 (75A), TDK B84143D0090R127 (90A)
- 386 _
1. 298 - 80
— ' i —
[<] = [e] : [+] = Q
| wrn o
wlsl® | y & wje)s
o o | i o o
| o | ]
i ~ ®
. ﬁai : : 1y E @ .
60
PE M10 x 39 4 * -
Terminals 50 mm 2
Tightening torque 6 ... 8 Nm A
1
o ] ; [[o oo“ E—] “m i
ol == == |Lle 3y yE
G2t ; o fEol "V =15
LINE 5505 LOAD
- 330 S5SB2365-N-E
Fig. 7-35
Unit: mm

B84143A0120R105 (120A)
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240 90
25| 13 -

i

]
[

Y

150

/_ 8 —_—
PE M10 x 34 n o
* 46
[~
o] L1 l l L[ ] of
o olL2 | Marking | L2'[o E
oy L3 [LINE | LoAD| L2l @y
* B 254+0.5 o Torque:  32.7~37.8 kg-cm /
- - [3.2~3.7 Nm]
Fig. 7-36
Unit: mm
TDK B84143D0120R127 (120A), B84143D0150R127 (150A)
495 380 - 495 - 125
1
| A b ©
! ’-.A [ e =]
| £
' ©
e 1 g DIO@ o
e | A P9
PE M10 x 38.5 = & |
! BERR e

;P
15
——
Yo
A

Terminals 95 mm @

Torque: 153.1~204.1 kg-cm / [132.9~177.2 Ib-in.] / [15.0~20.0 Nm] A
[T | | Epb
< [ i
— LINE |LOAD
of] ‘ [Ho
‘r Izb'"' o c‘b [e] ]
- 395+1 _

415

Fig. 7-37
Unit: mm

B84143D0200R127 (200A)
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- 541 -
50.i - 440 - - 199 -
IS | ST
A : RO
I | T
elele] o ' B ﬁ% o FEEE] o
o ﬁ i E : o = @ LO“
e o ﬁ ! ]f Y o ve es 9“
| - kol 130
Terminals 95 mm 2
Tiahtenina toraue 15 _._20 Nm
i L | Torque: 153.1~204.1 kg—cm./
S 2
8 9 zil . Y3
- 3 B g B
N , 1y
i ol
- 458+0.5 - El
- 480 - SSB2367-5-E
Fig. 7-38
Unit: mm
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The table below is the maximum shielded cable length for drive models with built-in EMC filters. You
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can choose the corresponding shielded cable length according to the required noise emission and
electromagnetic interference class.

Drives with Built-in EMC | Rated Current (|E8%Tgtl)yo\-lg;hc$al\ggcs (|E8%Tg(l)yo\-’\g;hcl|zal\gg c2
Frame Models (i) Shielded cable length Fc Shielded cable length Fc
VFD1A5MH43AFSAA 1.5
VFD3AOMH43AFSAA 3
VFD4A2MH43AFSAA 4.2
8 VFD1A6MH21AFSAA 1.6
VFD2A8MH21AFSAA 2.8
VFD5A0MH21AFSAA 5
VFD5A7MH43AFSAA 5.7
VFD9AOMH43AFSAA 9
¢ VFD7A5MH21AFSAA 75 30m 4 kHz 20 m 4 kHz
VFD11AMH21AFSAA 11
VFD13AMH43AFSAA 13
P VFD17AMH43AFSAA 17.5
VFD25AMH43AFSAA 25
= VFD32AMH43AFSAA 32
. VFD38AMH43AFSAA 38

VFD45AMH43AFSAA 45
G |VFD60AMH43AFSAA 60
VFD75AMH43AFSAA 75

H
VFD91AMH43AFSAA 91
N/A N/A 10 m 4 kHz
| VFD112MH43AFSAA 112
VFD150MH43AFSAA 150
Table 7-60
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7-7 EMC Shield Plate

EMC Shield Plate (for using with shielded cable)

Frame

Model of EMC Shield Plate

Reference Figure

A MKM-EPA
Fig. 7-39
B MKM-EPB
c MKM-EPC
D MKM-EPD
E MKM-EPE
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Frame | Model of EMC Shield Plate Reference Figure
F MKM-EPF
G MKM-EPG
H MKM-EPH
I MKM-EPI

7-55
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Installation

(Take Frame A model as an example)

1. As shown on the right figures, fix the iron plate on the AC motor

drive.
Frame | Screw Torque

M3.5 6-8 kg-cm / [5.2-6.9 Ib-in.] / [0.59-0.78 Nm]

B M4 6—8 kg-cm / [5.2—6.9 Ib-in.] / [0.59—0.78 Nm]

C M4 6—8 kg-cm / [5.2—6.9 Ib-in.] / [0.59—0.78 Nm]

D M3 4-6 kg-cm / [3.5-5.2 Ib-in.] / [0.39-0.59 Nm]

E M3 4-6 kg-cm / [3.5-5.2 Ib-in.] / [0.39-0.59 Nm]

F M4 6-8 kg-cm / [5.2-6.9 Ib-in.] / [0.59-0.78 Nm]

G M5 10-12 kg-cm / (8.7—10.4 Ib-in) / (0.98-1.18 Nm)
M4 x 2 14-16 kg-cm / (12.1-13.9 Ib-in) / (1.38—1.56 Nm)

: M8 x 2 75-85 kg-cm / (65.0—-73.7 Ib-in) / (7.35-8.33 Nm)
M4 x 3 14-16 kg-cm / (12.1-13.9 Ib-in) / (1.38—1.56 Nm)

! M8 x 2 | 175-185kg-cm / (151.9—160.6lb-in) / (17.16—18.14Nm)

Table 7-61

2. After selecting a suitable R-clip according to the wire gauge used,
fix the R-clip on the shield plate.

Screw Torque
M4 6-8 kg-cm / (5.2-6.9 Ib-in.) / (0.59-0.78 Nm)
Table 7-62
Dimensions of EMC Shield Plate Dimensions of Shield Plate
Model mm (inch)
@ a b
MKM-EPA 69.3 (2.73) 80.0 (3.15)
MKM-EPB 67.7 (2.67) 79.7 (3.14)
MKM-EPC 78.0 (3.07) 91.0 (3.58)
MKM-EPD 103.4 (4.07) 97.0 (3.82)
a MKM-EPE 124.3 (4.89) 77.4 (3.05)
MKM-EPF 168.0 (6.61) 80.0 (3.15)
MKM-EPG 2435(9.59) | 154.9 (6.10)
MKM-EPH 262.0 (10.31) 201.9 (7.95)
MKM-EPI 304.0 (11.97) | 260.7 (10.26)
Table 7-63

7-56




Chapter 7 Optional Accessories | MH300

Recommended wire mounting method
Model of EMC

Frame . Reference Figure
Shield Plate
@) @)
=] =]

CTL CTL

A MKM-EPA ((o a))
) o))((o » ﬁéﬁ;ﬁi@@
L@ @@ 0 Fig. 7-51

B
©Qpq 7 ©@
B MKM-EPB Q@ @D

DC]] AN

A
Fig. 7-52
o ¢
oD So
CTL CTL
c MKM-EPC C ] [op
| [ 9))
o7 Fig. 7-53
D MKM-EPD
T 71771
Fig. 7-54

CTL TL
E MKM-EPE @’@j
O] | 1D
@® o o o ©® Fig. 7-55

CTL
F MKM-EPF . ﬁ @] ] W(\(ww/w @@ﬁ
{© ] |« op) = >
@° o o o @ Fig. 7-56
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Model of EMC .
Frame . Reference Figure
Shield Plate
®| &
G MKM'EPG enfo] o) enfo] [o) enfo] [ol
T j/\\;n%
(I T _Te) (eI _T) (eI To)
@@ RST OTHER UvW @@
Fig. 7-57
O oo O@ O
CTL
H MKM-EPH O
CTL CTL
el @& @l l®
RST uvw
Fig. 7-58
: [oX "} ’ LNe) ’
CTL
I MKM-EPI
CTL CTL
RST uvw
el T Te el T Te
Fig. 7-59
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7-8 Capacitive Filter

Capacitor Filter is a simple filter accessory, installed to provide simple filtering and eliminating
interference.

Installation diagram

R U
Grid : S N Motor
T VFD w
PE PE
Fig. 7-60

Capacitive filter and drive wiring figure

R/L1S/L2 T/L3

el

)
& C- JC+H|+2/B1| B2

QA

= V4
n

W
7\ 2

S
O
5

S

W
AN
SN

7
S
D

Q\Qf
%
R

Fig. 7-61
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Unit: mm [inch]

Specifications
Model Capacitance Temperature range
Cx: 1 uF £ 20 % o
CXY101-43A Cy: 0.1 uF £ 20 % -40—+85°C
Table 7-64
Dimensions
3
o
&
|
gl
o 77.5[3.05]
<
77.5[3.05]
= 3
Rl o
]IS
=
o AL A g
::ED RIL1_S/2 T/L3 Ci N
- [ = o> : § r
2 l ‘ 5 g 5 S
S 0 )
: g < -
| I Il
86.5[3.41] 4.0[0.16]
31.6[1.24]
Fig. 7-62
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7-9 The Assembly of NEMA KIT
NEMA KIT is in compliance with protection level NEMA 1 / UL Type 1

Frame A (A1, A2, A3, Ad4)
NEMA KIT model: MKMH-CBA

Unit: mm [inch]

S E— ]
%DEB@B@DM
I (ofooen | -
[E=o000000
li H
: : E : di
= i l Y
d -
71.5‘[‘2.81] ) ‘116.4[4‘.5‘8]

Fig. 7-63
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Frame B
NEMA KIT model: MKMH-CBB

Unit: mm [inch]

—

=
{ 3 £ )
s (]

T 'S )
—— =9
i o— ]

1

)
18 J
s J
— ¢
o —

7]
© = ]
= : H :
© 5 Tl
N i 8
f J [ =l
- 4 - [
. E
g ]
©
T T j T T
72.0[2.83] 102.7 [4.04]
N &\
222 ¥

Fig. 7-64
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Frame C
NEMA KIT model: MKMH-CBC

Unit: mm [inch]

) VN

1)
i
g ; g
o - 1]

=
i
U= 1

62.0 [2.44]
1T e
(m:gﬂ

Fig. 7-65
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Frame D

NEMA KIT model: MKMH-CBD

244.0[9.61]

.
ooooo
oooo
ooo
oo
0

©]

~,

=

ol b

N ]
(42}
@

103.7 [4.08]

Unit: mm [inch]

103.5 [4.07]

Fig. 7-66
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Frame E
NEMA KIT model: MKMH-CBE

Unit: mm [inch]

ooooo [ NJQ !Lr
08— |
ED Py = Uit
& TR
3 - E= anAp ®
a0
g 0000
b=~ i l NNOC
o Ll 1l %
] I ®
00000g8
5 1]
B @
@ % T 0
“ { ==l 4
o] 11— |
o
g i I |
124.5 [4.90] 102.1 [4.02]
an ap
(%%\ ilf ’W

Fig. 7-67
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Frame F

NEMA KIT model: MKMH-CBF

356.0 [14.02]

Unit: mm [inch]

gDDD (M
ggm FT% @ “
.
=
il ’
= i
% Mot
T
0
aa
!
4 -
5 N |
S
B
168.7 [6.64] 105.8 [4.17]
| es0a 0197

Fig. 7-68
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Frame G
NEMA KIT model: MKMH-CBG

Unit: mm [inch]

=
9 e
A0
UL
HillILTI]
_ TR °
o L0
z : [0
_
@ T 0 o
_ Il 1
i 242.95 [9.56] | 112.10 [4.41]

B44.10 [D1.74] @17.50 [©0.69]

352.00 [@2.05]

Fig. 7-69
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Frame H

NEMA KIT model: MKMH-CBH

Unit: mm [inch]

@22.0 [@0.87]
©62.0 [@2.44]

@51.0 [@2.01]
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f ° u
g | ;
3 | =
1 1)
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ooooo —_ @L
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[ovvelizio

Fig. 7-70
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Frame |
NEMA KIT model: MKMH-CBI

Unit: mm [inch]

:):)@

O O
=] p==1== NN -
ooooo A
0oooo 1
Oooo K
oo L1 deUL
: sEs Lo
UL
2 :
&
(o}
™
0]
© o [}
@ | i
Jli= e = ==
© %
0 i B
©
[a\}
0,
9]
™
o
~ ]
296.4 [11.67] 119.4 [4.70]

@22.0 [@0.87]

@76.0 [@2.99]

80 |

@61.0 [@2.40]

\ @Sﬂ\éf%&

VS

Fig. 7-71
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Installation
Recommended screw torque: M3: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39—-0.59 Nm)
M3.5: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39—-0.59 Nm)

M4: 6—8 kg-cm / (5.2—6.9 Ib-in.) / (0.59—0.78 Nm)
Frame A

1) | 2)

3)

5)




I NN
%//7%///?/
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Frame B-F

1)

2)

N

Fig. 7-78

4)

Fig. 7-80

Fig. 7-77

3)

Fig. 7-79

Fig. 7-81

5)
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Frame G

Recommended screw torque: M5: 10-12 kg-cm / (8.7-10.4 Ib-in.) / (0.98—1.18 Nm)

1)

SO

>

S5

S

<

Fig. 7-83

Fig. 7-85

Fig. 7-82

3)

Fig. 7-84

7-72



Chapter 7 Optional Accessories | MH300

1) Fix the NEMAKIT on the drive

Frame H

Frame H-I

@\

%mﬂ AN

13.9 Ib-in.) /
—73.7 Ib-in.) /
13.9 Ib-in.) /

M4*2: 14-16 kg-cm / (12.1
-cm /(121

(1.38-1.56 Nm)
M8*2: 75-85 kg-cm / (65.0
(7.35-8.33 Nm)

M4*3: 14-16 kg
(1.38-1.56 Nm)

M8*2: 175

Frame |
(17.16

Fig. 7-86

~
-
£
o
©
o
©
i
0
h
0
A
~
S
[

185 kg-
18.14 Nm)

2) Put the front cover of the drive back.

Y
T

Fig. 7-87
Fig. 7-88

7-73

M5*2: 24—-26 kg-cm / (20.8—-22.6 Ib-in.) /

3) Fix the NEMAKIT cover.
(2.35-2.55 Nm)
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7-10 The Assembly of Fan Kit

Fan Kit

Fig. 7-89

Fig. 7-90

Fig. 7-91

Fan Model

MKM-FKMA

MKM-FKMB

MKM-FKMC

MKM-FKMD

MKM-FKME

MKM-FKMF

MKM-FKMG

MKM-FKMH

MKM-FKMI

Frame

7-74



Chapter 7 Optional Accessories | MH300
Fan Removal

Frame A-F

1. As shown in the figure on the right, press the
tabs on both sides of the fan to remove it.

ANNY
MW

2. Disconnect the power cable when removing
the fan.

Fig. 7-93
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Frame G

the cover by using slotted screwdriver.

1. As shown in the figure on the right, pry open

2. Remove the screws which are at the bottom.

3. You have to remove the fan cables before
taking out the fans. When installing the fans,
you should let the labels of fans face inside.
Torque: 10-12 kg-cm / (8.7-10.4 Ib-in.) /
(1.0-1.2 Nm)

Fig. 7-96
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Frame H-I

1. As shown in the figure on the right, remove

D
e
OSSN
(232008

four screws.
Torque: 24-26 kg-cm / (20.8-22.6 Ib-in.) /
(2.35-2.55 Nm)

2. Remove the fan module by rotating it.

3. Press the clip of fan connector, and then
remove the fan connector.
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7-11 Keypad Panel Mounting
KPMH-LCO01

Method 1: Direct installation on a plate
Unit: mm [inch]

45.211.78]

Deep
Torque: 5.0[0.2] MAX. 5
8-9 kg-cm/ ’ S
(6.94-7.81 Ib-in.) / = 0
(0.78-0.88 Nm) = | =) N
\% ‘ & ﬁ
| F_’_\ | - /E@‘E y
’ s | ) /
J [~=] \ b 5 6.2[0.24] 19.0[0.75]

Fig. 7-100
Method 2: Mounting through a plate

Unit: mm [inch]

64.6 [2.54]

t=1.2 [0.05] or 2.0 [0.08]
%
— = 7

O

43.0 [1.69]

)

Fig. 7-101
NOTE:
1. Thickness = 1.2 [0.05] or 2.0 [0.08]
2. The extension cable models and cable length specifications are in the following table.

Unit: mm (inch)

Models Extension Cable Length
CBC-K3FT 900 (35.43)
CBC-K5FT 1500 (59.05)
CBC-K7FT 2100 [82.68]
CBC-K10FT 3000 [118.11]
CBC-K16FT 4900 [192.91]

Table 7-65
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7-12 DIN-Rail Mounting

MKM-DRB

Applicable for Frame A and B
Unit: mm [inch]

Screw Torque
72.0[2.83] _ 8.0[0.31]
8-10 kg-cm T
M4 x 2 pcs (6.9-8.7 Ib-in.) A T=]T]@ 5
— TOP
(0.7-98 Nm) [H‘ D Hll
Table 7-66 ’ H ‘
gL
L
o
ol || | J
y QJO0 — 100 i
% 4.6[0.18]
§ (M4 NUT)
|
i I ———T
Fig. 7-102
MKM-DRC

Applicable for Frame C

Unit: mm [inch]

Screw Torque

_ 87.0343]  8.0[0.31]
10-12 kg-cm = = ‘

M5 x 4 pcs (8.7-10.4 Ib-in.) A @@EDDE@@ q
(0981484 o 0T

157.0[6.18]

s
= —

?5.7[0.22]
(M5 NUT)

10.2[0.40]

== a s

Fig. 7-103
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Installation

Model Screw Torque
14-16 kg-cm
MKM-DRB M4 x PO.7 x 2 pcs (12.2 - 13.8 Ib-in.)
(1.38—1.56 Nm)
18-20 kg-cm
MKM-DRC M5 x P0.8 x 4 pcs (15.7-17.3 Ib-in.)

(1.77-1.96 Nm)

Fig. 7-104

Table 7-68

MKM-DRB: for Frame Aand B
MKM-DRC: for Frame C
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7-13 Mounting Adapter Plate

This mounting adapter accessory is to change the wiring method for the MS300 / MH300 series to
provide flexible installation. It changes the wiring from the main input/motor output at the bottom to the
main input from the top and the motor output from the bottom. However, when you use the mounting
adapter plate to change the drive from the VFD-E / VFD-EL series to the MS300 / MH300 series, you can
still use the original wiring method. The following table shows the correspondences.

Moderg ———mes MS300 / MH300 |  VFD-E VFD-EL
MKM-MAPB Frame A-B Frame A Frame A
MKM-MAPC Frame C Frame B Frame B

Table 7-69

MKM-MAPB
Applicable for frame A and B

Unit: mm [inch]

75.0 [2.95]
60.0 [2.36] 7.5[0.30] 39.6 [1.56]
OO0OO0O00O0
OO 0O
DB H E
T (o ||
Ao
= |5
N
Al
28 8
Nlo| N _
o

m@

m

o |
111.58]

8.5[0.33]

59.0 [2.32] 8.0 [0.31] =
o

20.0[0.79]

4

Fig. 7-105
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MKM-MAPC
Applicable for frame C

100.0 [3.94]
89.0 [3.50] 5.5[0.22]
O |000000 &
E/ELOOOOE/EL
o) o)
g _
Q. &
0|~
8| o
- o
&
w E/EL E/EL
0 0
o] )
1
g
| ?a
N

=i

Fig. 7-106

Unit: mm [inch]

39.6 [1.56]

20.0[0.79]




Installation

Frame Aand B
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Screw Torque
M4 14-16 kg-cm / (12.4-13.9 Ib-in.) / (1.37-1.57 Nm)
M5 16-20 kg-cm / (13.9-17.4 Ib-in.) / (1.57—1.96 Nm)

L112 L3

1 V2]

H|+2/81) B2

Fig. 7-107

Table 7-70

@
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Frame C
Screw Torque
M4 14-16 kg-cm / (12.4-13.9 Ib-in.) / (1.37-1.57 Nm)
M5 16-20 kg-cm / (13.9-17.4 Ib-in.) / (1.57—-1.96 Nm)

Table 7-71

L1 L2 13

L1 2 3V TIHHV?

Fig. 7-108
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7-14 Digital Keypad — KPC-CCO01

7-14-1 Digital Keypad KPC-CCO01
The default communication protocol for MH300 is ASCII 9600, 7, N, 2, but the communication protocol

for KPC-CCO01 is RTU 19200, 8, N, 2. Therefore, you must set MH300 communication parameters so as
to connect with the digital keypad KPC-CCO01. The setting steps are as follows:

1. Set Pr.09-00 communication address = 1
2. Set Pr.09-01 COM1 transmission speed (Baud rate) = 19.2 Kbps
3. Set Pr.09-04 COM1 communication protocol = 13: 8N2 (RTU)

KPC-CCO1

" REV

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 IP66.
The maximum RJ45 extension lead is 5 m (16ft).
rf!:"s‘} 4. This keypad can only be used on Delta’s motor drive C2000, CH2000,
CP2000, MS300, MH300, ME300 series, and so on.

lauto

w

Keypad Function Description

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.

REV

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.
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Key

Descriptions

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.

Function Key

1. The functions keys have defaults and can also be use-defined. The defaults for F1
F1 F2 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.
Download TPEditor software at Delta website. Select TPEditor version 1.60 or later.
Refer to the installation instruction for TPEditor in Section 7-14-3.

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.

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

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.

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:

Table 7-72

The defaults for the frequency command and operation command source of HAND / AUTO mode are both from the

keypad.
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LED Function Descriptions

LED

Descriptions

STOP
RESET

Steady ON: STOP indicator for the AC motor drive.
Blinking: the drive is in standby.
Steady OFF: the drive does not execute the “STOP” command.

REV

Operation Direction LED

1. Green light: the drive is running forward.

2. Red light: the drive is running backward.

3. Flashing light: the drive is changing direction.

Operation Direction LED under Torque Mode

1. Green light: when the torque command = 0, and the motor is running forward.
2. Red light: 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.

CANopen—-ERR

RUN LED:
=D Condition
status
CANopen at initial state
OFF No LED
CANopen at pre-operation state
Flashing ON!200 200 L
ms ms
CANopen—-RUN OFF
CANopen at stopped state
Single | ON7 500 200 | 1000 .
flash “ms | ms | ms v
OFF
CANopen at operational state
ON
ERR amm-CAN  que RUN
ERR LED:
LED Condition
status
OFF No failure

At least one packet of CANopen is in failure

Single | oN
flash 1200 « 1000
ms ms
OFF

Node guarding failure or heartbeat message failure

Double | ON==5557 200 [200_ 1000 i
flash “ms | ms | ms | ms
OFF

Synchronization failure

v

A

v

Triple _ -
toer | ONT 200, 200 [200] 200 [200 ] 1000 ‘
"ms | ms | ms | ms | ms | ms >
OFF
Bus off
ON

ERR amm-CAN oue RUN
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7-14-2 Functions of Digital Keypad KPC-CCO01

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.

Press[;vj once Press (z again Pressf}j again
—>
Press

MENU
1: Parameter Setup 6: Fault Record 11: Copy PLC
2: Quick Start 7:Language Setup 12: Display Setup
3: Application Selection List 8: Time Setup 13: Start-up Menu
4: Changed List 9: Keypad Locked 14: Main Page
5: Copy Parameter 10: PLC Function 15: PC Link

16: Start Wizard
NOTE:

Start-up screen can only display pictures, not animation.

N —

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 Icon

® :presentsetting
V¥ . Scroll down the page for more options

A
Press r\t for more options
v

L

» : show complete sentence
= T . .
Press @\ > for complete information

Display item
MENU
1: Parameter Setup 6: Fault Record 11: Copy PLC
2: Quick Start 7:Language Setup 12: Display Setup
3: Application Selection List 8: Time Setup 13: Start-up Menu
4: Changed List 9: Keypad Locked 14: Main Page
5: Copy Parameter 10: PLC Function 15: PC Link

16: Start Wizard
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Press@to select.

Press ® VY toselectthe
parameter group.

Once you select a parameter
group, press to go into

that group.

For example: Setup

source for the master frequency command.

In the Group 00 Motor Drive Parameter,
use 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.

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@to select.

Quick Start:

1. VIF Mode
2. SVC Mode
3. My Mode

Description:
1.  VF Mode

01: Password

ltems

1. Parameter protection password input
(Pr.00-07)

Parameter protection password setting
(Pr.00-08)

Speed control mode (Pr.00-11)

Load selection (Pr.00-16)

Carrier frequency (Pr.00-17)

Master frequency command source /
Source selection of the PID target
(AUTO)(Pr.00-20)

Operation command source (AUTO)
(Pr.00-21)

Stop method (Pr.00-22)

Digital keypad STOP function (Pr.00-32)
Max. operation frequency (Pr.01-00)
Output frequency of motor 1 (Pr.01-01)
Output voltage of motor 1 (Pr.01-02)
Mid-point frequency 1 of motor 1
(Pr.01-03)

Min-point voltage 1 of motor 1 (Pr.01-04)
Mid-point frequency 2 of motor 1
(Pr.01-05)

Mid-point voltage 2 of motor 1 (Pr.01-06)
Min. output frequency of motor 1
(Pr.01-07)

Min. output voltage of motor 1 (Pr.01-08)
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)
Over-voltage stall prevention (Pr.06-01)
Derating protection (Pr.06-55)

N

Decoder

o0k w

10.
1.
12.
13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
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2.

SVC Mode

01: Password Decoder

25.
26.
27.
28.
20.

30.
31.

Software brake chopper action level
(Pr.07-00)

Speed tracking during start-up (Pr.07-
12)

Emergency stop (EF) & force to stop
selection (Pr.07-20)

Torque command filter time (Pr.07-24)
Slip compensation filter time (Pr.07-25)
Torque compensation gain (Pr.07-26)
Slip compensation gain (Pr.07-27)

ltems

1.

N

ook w

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.

28.
20.

30.
31.

Parameter protection password input
(Pr.00-07)

Parameter protection password setting
(Pr.00-08)

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)

Operation command source (AUTO)
(Pr.00-21)

Stop method (Pr.00-22)

Digital keypad STOP function (Pr.00-32)
Max. operation frequency (Pr.01-00)
Output frequency of motor 1 (Pr.01-01)
Output voltage of motor 1 (Pr.01-02)
Min. output frequency of motor 1
(Pr.01-07)

Min. output voltage of motor 1 (Pr.01-08)
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 chopper action level
(Pr.07-00)

Emergency stop (EF) & force to stop
selection (Pr.07-20)

Torque command filter time (Pr.07-24)
Slip compensation filter time (Pr.07-25)
Slip compensation gain (Pr.07-27)
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My Mode

Press F4 in parameter
setting screen to save
the parameter to My
Mode. To delete or
correct the parameter,
select this parameter
and press F4 for DEL in
the bottom right corner.

ltems

It can save 1-32 sets of parameters (Pr).

Setup process

1. Go to Parameter Setup function.
Press ENTER to select the parameter to
use. There is an ADD on the bottom right
corner of the screen. Press F4 to add this
parameter to My Mode.

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>.
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3.

Application Selection List

This function enables you to select application and its parameters 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-

Choose 0: Normal duty or 1: Heavy duty according to your needs, 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@to go to 001-

004 content storage

Four groups of parameters are available to copy
The steps are shown in the example below.

Example: parameter 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 the “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 “WVFD—>keypad” screen.

~ l
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6.

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:

D" #$%& " ()*+---/0123456789:;<=>?@ABCDEFG
HIJKLMNOPQRSTUVWXYZI[\N]A_"abcdfghijklmno
grstuvwxyz{|}~

©

After you confirm the file name, press ENTER.

Begin copying parameters until it is done.

After copying parameters is done, the keypad
automatically returns to this screen.

Press the Right key to see the date of the parameters
copied.

Press the Right key to see the time of the parameters
copied.

Fault Record

Press@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.
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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-CC01. 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.

7. Language Setup

The language setting option is displayed in the language of your choice.
Language setting options:

1. English 5. Pycckun 9. Polski
2. EREDT 6. Espaiiol 10. Deutsch
3. B 7. Portugués 11. ltaliano
Use the Up / Down keys to . _
select the language, and 4. Turkge 8. Frangais 12. Svenska

then press ENTER.

8. Time Setup

Press the Up / Down keys to set the Year

Use the Left / Right keys to Press the Up / Down keys to set the Month

select Year, Month, Day,
Hour, Minute or Second to
change.

Press the Up / Down keys to set the Day

Press the Up / Down keys to set the Hour
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A

LAY

NOTE:

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.

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.

9. Keypad Locked

Press@to lock

Lock the keypad

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
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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.

Copy PLC

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.
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NOTE:

String & Symbol Table:
P #$%& " () *
BCDEFGHIJK
cdfghijklm

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.

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 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.

+:--/0123456789:; <=>?@A
LMNOPQRSTUVWXYZ[\N]~”A_"ab
nopqrstuvwxyz{]|}~

After you confirm the file name, press ENTER.

Begin copying the PLC program until it is done.

7-98




12.

Chapter 7 Optional Accessories | MH300

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 program copied.

Display setup

Press@to go to the

setting screen.

1. Contrast

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.

2. Back-light

Press ENTER to go to the Back-Light Time
Setting screen.

o
©
©
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3. Text Color

Displ Setup

v1:Contrast
2:Back-Light
3:Text Color

Press the Up / Down keys to adjust the setting
value.

When the setting value is 0 Min, the backlight
remains on.

When the setting value is 10 Min, the backlight
turns off in 10 minutes.

Press ENTER 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.

The setting value changes to Blue Text.
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.Default1 DELTALOGO

.Default2  DELTA Text

. User Defined: 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 details.

TPEditor
Download TPEditor software at Delta website. Select TPEditor version 1.60
or later. Refer to the installation instruction for TPEditor in Section 7-14-3.

14. Main page

Default screen and editable

screen available.
Pressﬁto select.

1. Default page

F 60.00Hz >>>H >>>A>>> U (options rotate)

2. 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 later. Refer to the installation instruction for TPEditor in Section 7-
14-3.
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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.
> = o

Fie) EGHE) View(V) CompileiC) Objects(O) Local Page Settingsll) Global Settings(G) | Communication(M) Took() Window(W) Help(H)
DEEEPQ S DD dEw a2’ A% - HBF

B gn-u/Maea | ANROOAFERSINOWE : A | | Tentle =T

NOBO®rOo00es) |[——=-

e

Qe = =The
Cutput cument [ onn. &
TR0 HH:MM 55 :

B (@ e (a2|Hew (@ el=

Ror.v1 [ e Tree DELTA VFD-C ks Hickise T VDG Earind

o LT
2014/7/30

S VR

- E  Coresiracaiou - —— s T@=]
Pe P E—
2 S ok =R al
Y-awis o
Chutput cument | nan. o
FID taxget a

YOI D HHM S5

Progerty |

[ e mEn. eie )

o7, ¥i Dewce Type DELTA VFD-C Inverer Nischine Type VFD-C KeyPed

. Foest
20147730

The software starts downloading screens to
edit to the KPC-CCO1.

Download completed

VFDSoft: this function enables you to link to the VFDSoft then upload the
parameters 1-4 you have saved in the KPC-CCO01.
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 this program as an administrator checkbox. (as
shown in the red frames in the figure below)
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b7 Delta VFDSoft 1.56 Properties X

Security Details
General Shartcut

Compatibility
If this program isnt working comecthy on this version of Windows,
try running the compatibility troubleshooter.

I Run compatibility troubleshooter I

How do | choose compatibiity settings manually?
Compatibility mode
[ Run this program in compatibility mode for:

Windows 8 ~

Settings
[ Reduced color mode

B-bit (256) color w

[ Run in 540 x 420 screen resolution

[[] Disable display scaling on high DP| settings
I Run this program as an administrator I

| Q&angeseﬁingsforallusers |

Lok [ e [ e |

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 VFDSoft.

Press ENTER to go to Waiting to connect to PC
screen.

Open VFDSoft and click Parameter on the toolbar

EE ==
file Drve Diagnostc Options Help
20U »E N 2N

History Message:

¥ 1004
2014/7/30
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In Parameter Manager, from the Table menu, choose Read from KPC-CCO01.

File Drve [Table) £0s
Read from File =] _L—
Save i s Wkl comoms_ Upies
Compare Parameter
B-Ed

Fio

¢

Off-Line | 2014/7/30 £ 100648

5 1008

7 RN 8
Bt i a0

Choose the correct communication port and click OK.

EEE A
File Drve ODiwagnostic Options Help
U@ s e 9 8 B
OffLine Open Save Exit Parameter  Advance ‘Communication Setup E
Please make sure the communication cable is already
= connected to PC
2 Piasa selctthe com port and Protcal
Com Post Bauarare and Protocol
o o | AFaN Az =
Basc [Advarce]
Mstory Message: 3 Accortihe seting and go on e
20147730 £F 100821 = Setup the Com port and protcol 7,

. Esi008
201477730

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 MH300 firmware V1.04 and later)

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.
® |f 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.

Setting Order 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
9 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 7-75  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

X The drive enters
“New drive start-up setting”
after rebooting the power.

X Finish Start Wizard setting.
The drive does not enter
"New drive start-up setting”
after rebooting the power.
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16.2 Re-start Start Wizard

Use ‘& V¥ keys
to select
"16" Start Wizard

[F1)/[F4)s[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. Afterresetting, if the screen returns to the main page and shows no fault after you press ESC, the fault is cleared.

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)

Table 7-76
NOTE:

When you need communication cables, buy non-shielded, 24 AWG, four-wire twisted pair, 100 ohms

communication cables.
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7-14-3 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 later by double-clicking the program icon.

TPEditar 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 TPEOQ and then click OK.

New Project

HMI<—:>FLC
Set Device Type
| DELTA VFD-C Inverter ~|

TP Type
| VFD-C KeyPad ~|

File Naree
TFED

O Cancel

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 - Deltn TFEdimn

Fin) B4} Vew(V) Complail) ObmewiD) LocalPageSetinpll} Olobal etingil)) Commmcation(d) Took(T) Window(W) Hilpl)

DE®a DeldRw e as = - 2]
B ANZOOFESDOW:E NOEOC@®rooeen ||I——=
B - ————
B
{yen AL
Fropery |
H00, ¥4 Device Tyge: DELTA VID-C b Macke Type VEDLC FPod

4. Edit the start-up screen.
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A

to display the Static Text Setting dialog box, and then enter the static text.

5. Add static text. Open a blank page (step 3), then on the toolbar click . Double-click the blank page

=" Tpe0 - Dt TPBitr =15 x|
DM@ FiDE R b ad[dk = =l

RlanNsM>»=kSCctENeNaBR % \NOBO® O0CAR | [-———

oo peacA TAA| M AT o i n

528, van ‘S Text (28, 20) [W=31, He1) 1 Deece Type: DELTA LA Pt Machize Tgpe TPOEG.

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.

= \Tae - Beln T7isin
I I LI T R L e

RANZOO>»"ESCINONLEDT % | \OHOOrOO0OD |[———-
FlE | R AT A A |G -

= T - + @ ek R
T Bool Page. | dunore 001 [ damowdi 5 N derrovdim N damow3 Berx Fage
Sp— [ p— Sp—— Sp—
BETERH Quooun?  Rmw0?! Rdomdn Qaumontts
B [ damw 4 [ darmow0ia S dormed 22 S Smeis
Romowws X iumwois e a7
AE [YewlE (Nl domras34 E——
3 Romntt?  Rdoront) Qoo S dermit
7 Rt Riwostst St Qe
BOZE [Nowowms R damoiz Rormerr  Sdemmvast
D00 [ dasmnte f—"s - (Hore)
é’ Syl [ dacrad i e
B Quroedl]  Riswods Dbl Sdueast
q Nasmow03 Nl Niwwdtl  Sderme0ss
[T R Pt R g R - )
Wi | 5
MEQW R S0
BRIV, [ () =l i
a9, 7B ‘S Bueeap (49, 3] (W=16, H=16) Tievice Type: DELTA [4 Froduct Machize Type: TEOIG.

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
\NOEO®rooosem |

3), then on the toolbar click the geometric bitmap icon that you need

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.

e ==y |
Flolf) EGHE) Viewd) CompielQ) Global Settngu(G) Communication(M) Tools(T) Window(W) Help(H)
DRSSy nn dRE an/x Ak 2| 3
Fam-nTagea| R ANZ2OOA=ELITONS ® | A ATAAlA 1
NOBO®ro0o0on |[-==-
]
o - g
Decotpage =) o s .
..... a
Puoperty |
X126, Y5 Device Tyse: DELTA VFD-C lverex Mackne Type: VFD-C KesPad
1 D » e | PR - = £F1002
~ =7 4

2014/7/30

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.

Communication Setting
TP Station Address 1 =

PCCOM Poxt [coM3— =]

B -~
Ok | Caneel |

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.

T=el&=

8005 08 dRE AN AR &= [ J o [
AT |[RANZSATELITD O N L RoRcR A oA A | T . -
NONO®rooooen |[——=-—
[5 TPhe .
;
B
 EY-Z 3-seas station
- X-ax1s
samseas ’
Progeaty |
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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.

 Tpe0 - Dol ThEder
Flel) Eda®) View)

lema

RANZQOTE O @W:E

NOEOC®ro0eeR |[-—=-—

= e |

Pi0) Objersi0) LocalPage Setings() Global Settngu(G) Communicabionh) Tool(T) WindawM) Help()
00 @3y te 84

Qo

B

Dedr Type DELTAVID-Clvme:

uuuuuu

Mackne Type VFO-C KeyPad

Bla

~| o) BB

LB

e =% . EE B o an e e

N

2. In the 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.

ANO™E=SOHO@W:E

NOOOOrGoGOol

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 Refer Device:
2100

o
J Frame Setting Mo Frame -
Font Seting Sxl -
Allgnroent Alizn Left -
=
-
Ta— =
oK | Comcel |

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

P

& VFD

SetPLCID
(0~255)

TP Port

Refer Device
r [ =]
Alsolute Addr. W
0|1]2]3]4]5] Ok
r 4 57| 8] 3] &l B e
- plEFl g | T
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4,  Scale Setting. On the toolbar, click 1 {0 add a scale. You can also edit the Scale Setting in the
Property Window on the right-hand side of your computer screen.

Seale Position Top - Font Setting

Seale Side [Mormaal Direction =] || I8 S

Walue Length 16 Bits || Wi Seale ’5—

MaxVahe [l0 | Swbsclk -
Min Vale [0

Cancel |

a. Scale Position: specifies where to place the scale.

b.  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.

50

5.  Bar Graph setting. On the toolbar, click = to add a bar graph.

Bar Graph Sething

Eefer Device
Direction Setting
J |From Bottom to Top ~|
[Unsiged =]
“Valoe Length 16 Bits -
Max Value 5535 OK
Min Value 0 Cancel
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a.

Refer Device: specifies the VFD communication port.

Direction Setting: specifies the direction: From Bottom to Top, From Top to Bottom, From Left
to Right or From Right to Left.

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 toolbar, click ® . 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

Fage Iump Setting
Button Type Page Ho Frame Setting Single Frame -
0 = Font Setting Ixd -
Text Alignment Bitmap Aliznment
r | Middle || | Middle |
" Function Key — | Middle | || |Midde |
r J Ciraph Inpit:
[ =
' '
) ol
Cunent St o - [Meng]
Bitraap Read
Ir=T]
= Tlser Level 0 - Biftmap Clear
Button Text | 0K | - |
T

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.

=X
Tools(T)  Window (W) Help{H)
17 Communication Settings(Z)
2 Autnda |
e 3 Re-Define Up/Down Key(R) |

Page Size(3) »

o Setting(3) 3

Langnage Setting(L) 4 e A

o
Boot 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.

PBuncnSeﬂing
Constant Setting
Butten Type Constant Setting e Frame Setting Single Frame M
Font Setting. 5x8 -
IWnem 2114 | I Text Alignment Bitmap Alignment
B 5 [Midge <] | [Midde -]
IW Function Key F3 i I lMﬁd]: ﬂ lMlddb j

| Vale Length 16 B o [~ Call 4] Graph Inprt.

Value Type Unsigned =
o ¢

Canrent S e e [MNone]

e .

‘urrent State 0 Bitmap Read
I | -

o ool 0 Bitmap Clear

Button Text [ oK J ‘

Clock Display Setting: on the toolbar, click ] . 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 Dizplay Setting

FrmeSeting  [NoFame )
Font Setiing Alien Left -

Time Association g S id
& T ™ Day  Dare
.
oKk | Cangel

Multi-state bitmap. This object reads a bit’s property value from the PLC. It defines the image or text that

Multi-state bitmap: on the toolbar, click . Open a new page and click once in that window to add a

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
= e
@ Bit  Vahe
=
[None)
Bitmap Read
Bitmap Clear
Total States 7 :ll
Current State 0 - Text Input
H— [ Font Setting
I OK Cancel
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w .

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.

Tnits Sething

Metrology Type =
Uit Mare ms hd
0K Cance]

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 Sething g'
Refier Device OutLine Setting
Wiite Frame Setting No Frame -
I Read Font Setting 38 -
Hor, Alignment [ Middle -
[ Function Key
- Vert, Alignment | Middle -
Call Setting
T T Umsigned =] ||| ©L =
Value Length 16 Bits -
s (s
Value Setting
Integer Number B = ~ ~
DeciwalNumber o
Limit Setting
Min Value 0 b 0 -]
Max Value 65535
oKk | 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 MH300 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 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.

e =]
Hel) (3] View) CompielD) Obpechil) Loce Page Setongall b Sefings(s) Communicatonih) TookT) Windowth Helo)

DEMESes DO dladdladlak -

famaTgeas AN2QO=StTOWE - A A " T
NOEO®rcoeel ——=
o siew] “
‘nlzx s ’Tr\;ﬁ i
_;:.. 1
) _
SUN 5 =
HH:MM 55 :
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7-14-4 Digital Keypad KPC-CCO01 Fault Codes and Descriptions

Displays “Fault” or “Warning”

Status indicator for information on main screen.
“OFF” displays on the keypad if the keypad cannot
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
(FPETr)

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 authorized local 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 authorized local dealer for assistance.

CPU error
(CPUEr)

Keypad CPU error

A serious error in the keypad’'s CPU.

. Check for any problem on CPU clock.

. Check for any problem on Flash IC.

. Check for any problem on RTC IC.

. Verify 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 authorized local dealer for assistance.

A WN -
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LCD Display *

Warning Name

Description

Corrective Actions

Communication
error 1
(CE1)

RS-485 Modbus
illegal function
code

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 on the keypad to clear errors.

If none of the above solutions works, contact your

local authorized dealer for assistance.

Communication
command error 1
(CK1)

Keypad
communication
data, illegal
function code
(Keypad auto-
detect this error
and display it)

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

RS-485 Modbus

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

error 2 illegal data such as RJ45.
(CE2) address 2. Press RESET to clear the errors.
If none of the above solutions works, contact your
local authorized dealer for assistance.
Keypad does not accept the motor drive’s
Keypad communication command.

Communication
address error
(CK2)

communication
data, illegal data
address (Keypad
auto-detect this
error and display
it)

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)

RS-485 Modbus
illegal data value

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 solutions works, contact your

local authorized dealer for assistance.

Communication
data error
(CK3)

Keypad
communication
data, illegal data
value (Keypad
auto-detect this
error and display
it)

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)

RS-485 Modbus
data is written to
read-only address

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)

Keypad
communication
data is written to
read-only address
(Keypad auto-
detect this error
and display it)

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

RS-485 Modbus

Motor drive does not respond to 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.

egcléq 2)0 ’gansmlssmn time- 2. Press RESET to clear the errors.
( ) ut 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
Keypad ;‘,orlgmunica::?n Ii:ommdand.d i
et . Remove the keypad and reconnect it.
Keypad gommunlcatllon. 2. Verify if the Bng rate = 19200 bps, and the
N ata, transmission _
communication time-out (Keypad Forfna.t = RTUS, N,_2
time out VP 3. Verify if the keypad is properly connected to the
(CK10) auto-detect this motor drive on the communication contact by a
error and display communication cable such as RJ45.
it). If none of the above solution works, contact your
local authorized dealer.
Keypad’s TPEditor uses an unsupported object.
1. Verify that the TPEditor is not using an
unsupported object or setting. Delete
Keypad . unsup_ported o_bjeqts and unsu_pported settings.
o Object not 2. Re-edit the object in the TPEditor, and then
communication .
time out suppqrted by dov_vnload it to the keypad.
(CK10) TPEditor 3. Verify that the motor drive supports the TP

functions. If the drive does not support TP
function, the main page displays Default.
If none of the above solutions works, contact your
local authorized dealer for assistance.

NOTE:

Table 7-78

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:
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These faults occur when KPC-CCO01 cannot perform the command after clicking the ENTER key in the

copy function.

To be saved in the parameter file 1 of KPC-CCO01

Fault code description —

The current position where the fault
occurs on the parameter.

Fault code

LCD Display * Fault Name Description Corrective Actions
The parameter / file is read-only and cannot be
. written to.
R(eEas; 1n )Iy :fer?;edt_eorn?;d file 1. Verify the specification in the user manual.

If this solution does not work, contact your local
authorized dealer for assistance.

Write in error
(ERR2)

Fail to write
parameter and file

An error occurred while writing to a parameter /

file.

1. Check for any problem on the 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.

Drive operating

AC motor drive is in

A setting cannot be changed while the motor
drive is in operation.
1. Verify that the drive is not in operation.

(ERR3) operating status If this solution does not work, contact your local
authorized dealer for assistance.
A setting cannot be changed because a
parameter is locked.
PTrameter AC motor drive 1. Check if the pa_rameter is locked. If it is
ocked ter is locked locked, unlock it and try to set the parameter
(ERR4) parameter is again.
If this solution does not work, contact your local
authorized dealer for assistance.
A setting cannot be changed because a
parameter is being modified.
Parameter |AC motor drive 1. Check if the parameter is being modified. If it
changing parameter is is not being modified, try to change that
(ERR5) changing 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.
Fault code Fault code is not 1. Ch_eck if any error occurred in the motor
(ERRS) cleared drive. If there is no error, try to change the

setting again.
If this solution does not work, contact your local
authorized dealer for assistance.

Warning code
(ERRY7)

Warning code is not
cleared

A setting cannot be changed because of a

warning message given to the motor drive.

1. Check if there is a warning message 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.
File type 1. Che'clz1 if thg p{rcl)ducts’ seri?l numbl?:z to be
. . . copied are in the same category. ey are
mismatch File type mismatch in the same category, try to copy the setting
(ERRS) again.
If this solution does not work, contact your local
authorized dealer for assistance.
A setting cannot be changed because some
data are locked.
1. Check if the data are unlocked or able to be
P?SSWOFd File is locked with unlocked. If the data are unlocked, try to
ocked d change the setting again.
(ERR9) passwor 2. 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.

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 local 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 none of the above solutions works, contact

your local 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 local authorized dealer for assistance.
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7-14-5 Unsupported Functions when using TPEditor with the KPC-CCO01

1. Local Page Setting and Global Setting functions are not supported.
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3. In the RTC Display Setting, you cannot change the Refer Device.
~Refer Device
Frame Setting -
|D.,]— _| Font Setting |5Kg ~|
-]

~Time Association | | -:hignment IAhgn Left

¥ TF Time

¥ Time i~ Day ™ Date

" PLC Time

QK | Cancel
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Chapter 8 Option Cards

8-1
8-2

8-4
8-5
8-6
8-7
8-8
8-9
8-10
8-11
8-12
8-13
8-14
8-15

Option Card Installation

EMM-PGO1L -- PG card (Line Driver)

EMM-PGO010 -- PG card (Open Collector)

EMM-PGO1R -- PG card (Resolver / Encoder Signal Input)

EMM-D33A -- Extension for 3-point Digital Input / 3-point Digital Output
EMM-A22A -- Extension for 2 Sets of Analog Input / 2 Sets of Analog Output
EMM-R2CA - Relay Output Extension (2-point N.C. Output Terminal)
EMM-R3AA -- Relay Output Extension (3-point N.O. Output Terminal)
EMM-BPSO02 -- +24Vv Power Extension Card

CMM-DNO2 -- communication Extension Card, DeviceNet

CMM-EIPO02 -- communication Extension Card, (Single-port) EtherNet/IP, Modbus-TCP
CMM-EIPO03 -- communication Extension Card, (Dual-port) EtherNet/IP, Modbus-TCP
CMM-PDO02 -- communication Extension Card, Profibus DP

CMM-ECO02 -- communication Extension Card, EtherCAT

Delta Standard Fieldbus Cables
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8-1

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.

Option Card Installation

The mounting position and connection method corresponding to each option card is listed as the table

below. For detailed information, refer to following sections.

Option Card

Model

Function

Mounting Position 1

Mounting Position 2

Installation | Connection ST e Installation | Connection ST e
Method Method Method Method
EMM-PGO1L ABZ (Line Driver)
PG
Card EMM-PG010 | ABZ (Open Collector)
EMM-PGO1R Resolver
110 EMM-D33A | Digital Card - 3in 3out mi)r:r?ttc;d Connector 8-1-1 Not applicable N/A
Card EMM-A22A | Analog Card - 2in 2out
Relay
Relay EMM-R2CA (2 sets of C contact)
Card Relay
EMM-R3AA (3 sets of A contact)
DC 24V Back-
Power Adapter | EMM-BPS02 Power Supply Card mounted Connector 8-1-2
CMM-DNO02 DeviceNet
CMM-EIP02 EtherNet/IP -
Communication Back- Flat Cables 8-1-3 mf)rL?r?tted Flat Cables 8-1-4
Card CMM-EIP03 EtherNet/IP mounted
CMM-PD02 Profibus DP
CMM-ECO02 EtherCAT
Table 8-1
NOTE:

1 Front-mounted: The terminal block and the connector face upward.

2: Back-mounted: The terminal block and the connector face downward.
3. When installing two cards, the installation should be in the sequence of PG / I/0 / Relay card > Power adapter > Communication card
4. Refer to the following pages for the cable connection. (Fig.8-2 and Table 8-3)
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Mounting Position of Option Cards

Frame A-D Frame E-I
Mounting position 1, 2 (Option card installing kit) Mounting position 1, 2

ooood
oooo

| — Position 1

Position 1 JJ Oﬂ
osttion | Position 2

(Option card installing kit)

Figure 8-1 Figure 8-2

NOTE: Position 2 is only applicable for the installation of communication cards and power extension card.

The Wiring of Communication Card

MH300 Control Board Connector Option Card Connector

i1
A A
AN
Ll 11

Figure 8-4

Figure 8-3

NOTE: Do not misuse the cables for the communication cards and for the power card. You must read
the descriptions on the cables before wiring.
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® Communication Card Cables

To correctly use the communication cards, you must purchase the communication card along
with the connection cables. Check your communication card models first. Then, select your applicable
connection cables according to the mounting positions by different frames. Two cable length are
available for your choice. See the table below to select your applicable communication card cables.

CMM-DNO02, CMM-EIPO02,
Communication Card CMM-EIP03, CMM-PDO02, CMM-ECO02 *
CMM-COPO02
Mounting Mounting Mounting Mounting
Frame Position 1 Position 2 Position 1 Position 2
Model of Cable Model of Cable Model of Cable Model of Cable
A CBM-CCO1A CBM-CLO1A
5 CBM-CLO1A CBM-CLO1A
C CBM-CCO02A
D
E
CBM-CLO02A
F CBM-CL02A CBM-CL02A
G CBM-CLO02A
H
|
Table 8-2

NOTE: An option card mounting box is included upon purchasing the communication card CMM-
ECO02, you need to purchase it with CBM-CLO1A or CBM-CLO02A.

CBM-CLO1A core
CBM-CCO01A A / [ —
[E I L0

Figure 8-5

CBM-CL02A core

CBM-CCO02A T l T

= S
— ] = —

Figure 8-6

NOTE: There is a mounting box included for the model named with CBM-CCxxA.
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Power Card Cables

An option card mounting box, a connector and cables with two different lengths are included
when you purchase the power card EMM-BPS02 (DC 24 V backup power supply card), so you do
not need to purchase it with the connection cables. “BPS use only” and “# S” or “# L” are marked on
the EMM-BPS02 power card cable. See the table below to select your applicable power card cables
according to different mounting positions.

Pé’a"‘;ir EMM-BPS02
Erame Mounting Position 1 Mounting Position 2
Model of Cable Model of Cable
A #S
B
C
D
E Connector
F #L
G
H
I
Table 8-3
#S core
- / L T—
= =
Figure 8-7
#L

core
] / U

L
BPS use only

I

Figure 8-8
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8-1-1 PG/ 1/0 / RELAY Card - Mounting Position 1

Installation method: Front-mounting the option card, by inserting to a connector on the control board.

1. As shown in the Figure 8-9, switch off the power of the motor drive, and then remove the front cover.

2. Mounting the connector: as shown in the Figure 8-10, aim the option card at the connector on the
control board and then insert it to the connector.

3. Assembling support frame: as shown in the Figure 8-11, aim the two clips at the two slots on the motor
drive and then press downward to have the two clips engage the slots.

4. Assembling the option card: As shown in the figure 8-12, have the terminal block of the option facing
up, aim the two holes of the option card to the position column and press downard so that the three
clips are engage the option card.

5. As shown in the Figure 8-13, make sure that three clips are properly engage the option card and then
fasten the screw [Suggested torque value: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39-0.59 Nm)].

6. As shown in the Figure 8-14, assembly is completed.

Board

\\
ST s WA

ST
AN\
RS
W

LY
W

5y 2,
5= 7 7 \N
7 | BT
Y, 3 I \ [T
(== I S
A\ A <
BSS W —" y .
\\‘% 3

Figure 8-9 Figure 8-10 Figure 8-11

Position
Column

Clip

TR

) - 7 A A
LN
/‘-. . AR
AN N £
T =

Figure 8-12 Figure 8-13 Figure 8-14
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8-1-2 Power Adapter - Mounting position 1

Installation method: Back-mounting the option card, by inserting to a connector on the control board.
As shown in the Figure 8-15, shut down the power of the motor drive, and then remove the front cover.

2. Mounting the connector: as shown in the Figure 8-16, aim the option card at the connector on the
control board and then insert it to the connector.

3. Assembling support frame: as shown in the Figure 8-17, aim the two clips at the two slots on the motor
drive and then press downward to have the two clips engage the slots.

4. Assembling the option card: As shown in the Figure 8-18, have the terminal block of the option facing
up, aim the two holes of the option card to the position column and press downward so that the three
clips are engage the option card.

5. Asshown in the Figure 8-19, make sure that three clips are properly engage the option card and then
fasten the screw [Suggested torque value: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39-0.59 Nm)].

6. As shown in the Figure 8-20, assembly is completed.

Connector Support ’

Figure 8-15 Figure 8-17

Position

Column
Clip

Position
Column

W

a 2\
=5 - 7
/ A —p \,
/ ) X ~—J
/ L7 O AS
YA < X
¥ 2 A 7 /N
AW Ny L)/
B )
AN
AN @ A
AAE \

Figure 8-18 Figure 8-19 Figure 8-20
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8-1-3 Communication Card - Mounting position 1
Installation method: Back-mounting the option card, by inserting to a flat Cables on the control board.

1.
2.

As shown in the Figure 8-21, shut down the power of the motor drive, and then remove the front cover.
Assembling connection cables: Connect the connector at one end of the connection cable to the
control board connector. For information on connection method, refer to Section 8-1 (see Table 8-2
and Figure 8-3).

Assembling support frame: as shown in the Figure 8-22, aim the two clips at the two slots on the motor
drive and then press downward to have the two clips engage the slots.

Assembling connection cables: Connect the connector at the other end of the connection cable to the
connector of communication cards.

Assembling the option card: As shown in the Figure 8-23, have the terminal block of the adapter/
option facing up, aim the two holes of the option card to the position column and press downward so
that the three clips are engage the option card.

As shown in the Figure 8-24, make sure that three clips are properly engage the adapter/ option card
and then fasten the screw [Suggested torque value: 4-6 kg-cm / (3.5-5.2 Ib-in.) / (0.39-0.59 Nm)].
As shown in the Figure 8-25, assembly is completed.

Support ’

Clip

Control
Board

Figure 8-21 Figure 8-22

Position
Column

Clip
Position
Column
Clip

e

A

TR, W
N QRN

e, e

Figure 8-23 Figure 8-24 Figure 8-25
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8-1-4 Communication Card & Power Adapter - Mounting position 2
Installation method: Front-mounting the option card, by inserting to a flat Cables on the control board.
Frame A-D

1.
2.

As shown in the Figure 8-26, shut down the power of the motor drive and then remove the front cover.
Assembling option cards: Detach the upper cover of the installation box for option card by slipping
and place the terminal block and connector of the option card upward. Fix the front end of the option
card to the slots, and then press another side, as shown in the Figure 8-27.

Make sure that two clips at the backside are properly engage the option card, and then fasten the
screws [Suggested torque value: 4—6 kg-cm/ (3.5-5.2 Ib-in.) / (0.39-0.59 Nm)], as shown in the Figure
8-28.

Assembling connection cables: Connect the connector at one end of the connection cable to the
control board connector. For information on connection method, refer to Section 8-1 (see Table 8-2
and Figure 8-3).

Install the upper cover.

Assembling connection cables: Connect the connector at the other end of the connection cable to the
connector of option cards.

Attach the upper cover to the installation box for option card, as shown in the Figure 8-29.
Assembling the installation box for option card: Aim the four clips of the installation box for option card
at the slots on the upper cover of the motor drive, and then press downward to have the four clips
engage the slots, as shown in the Figure 8-30.

As shown in the Figure 8-31, assembly is completed.

Clip  Clip

Figure 8-26

connector

Figure 8-29 Figure 8-30 Figure 8-31
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Frame E-I

1. As shown in the Figure 8-32, shut down the power of the motor drive and then remove the front cover.

2. Assembling connection cables: Connect the connector at one end of the connection cable to the
control board connector. For information on connection method, refer to Section 8-1 (see Table 8-2
and Figure 8-3). Wire them as Figure 8-33 shows and make sure the core place in the groove.

3. Assembling option cards: Place the terminal block and connector of the option card upward. Fix the
front end of the option card to the slots, and then press another side, as shown in the Figure 8-34.

4. Make sure that clips are properly engage the option card, and then fasten the screws [Suggested
torque value: 4—6 kg-cm / (3.5-5.2 Ib-in.) / (0.39—0.59 Nm)], as shown in the Figure 8-35.

5. Assembling connection cables: Connect the connector at the other end of the connection cable to the
connector of option cards, as shown in the Figure 8-36.

6. As shown in the Figure 8-37, assembly is completed.

oooog n
oooo

control board
connector

connection
cable

core

connectto
option card

Figure 8-34

. connection
cable

connector

170 RJ45
Figure 8-35 Figure 8-36 Figure 8-37
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NOTE:

® You must ground the option cards listed below when wiring

option card as shown in Figure 8-38

1. CMM-PDO02
2. CMM-DNO02
3. CMM-EIP02
4. CMM-EIPO3
5. CMM-EC02

6. EMM-BPS02

7. EMM-PGO1L
8. EMM-PG010
9. EMM-PGO1R
10. EMM-A22A
11. EMM-D33A

® |[nstallation of the ground terminal:

Chapter 8 Option Cards | MH300

. The ground terminal is included with

Point A @
Point B D

Figure 8-38

The B side of the ground terminal connects to the ground terminal block on the communication card at
No.6 of the CMM-EIP02 shown in Figure 8-39. See each section in Chapter 8 for the ground terminal
blocks of the other option cards. The A side of the ground terminal connects to the PE on the drive as the
red circles show in Figure 8-40 and 8-43.

[l

b | e, 16
AN

5(NET1)
5(NET2)

4
Figure 8-39

Frame A-C

Frame D-F

ooooo

ooood

ooo
oo

STy ) ®
]l

[

@) RLTI 12 [ T3 (Ui [ViT2 [ WiTs

Figure 8-40

Torque (£10%)

Frame A: 9 kg-cm / (7.8 Ib-in.) / (0.88 Nm)
Frame B: 15 kg-cm / (13.0 Ib-in.) / (1.47 Nm)
Frame C: 20 kg-cm / (17.4 1b-in.) / (1.96 Nm)

[
RI] 3 UiV F
@B) o i ! -
1= )
Figure 8-41

Torque (£10%)

8-11

Frame D: 20 kg-cm / (17.4 1b-in.) / (1.96 Nm)
Frame E: 25 kg-cm / (21.7 1b-in.) / (2.45 Nm)
Frame F: 20 kg-cm / (17.4 1b-in.) / (1.96 Nm)
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Frame G Frame H-I

2

Figure 8-42 Figure 8-43
Torque (£10%) Torque (£10%)
Frame G: 14-16 kg-cm / (12.15-13.89 Ib-in.) / Frame H-I: 4-6 kg-cm / (3.47-5.21 Ib-in.) /
(1.37-1.57 Nm) (0.39-0.59 Nm)
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8-2 EMM-PGO1L -- PG card (Line Driver)

8-2-1 Product Profile

Figure 8-44

Screw fixing hole
2. Positioning hole
3. AC motor drive
connection port
4. Terminal block
5. Ground terminal
block

Figure 8-45

Wire: 0.25-0.75 mm?/ (24-18 AWG)
Stripping length: 9 mm

8-2-2 Terminal Descriptions

To use with Pr.10-00-Pr.10-02, Pr.10-16—Pr.10-18.

Terminals Descriptions
Power output voltage: +5V £ 5 % or+12V £ 5 %
VP (Use SSW320 to switch +5 V or +12 'V, the default is +5V)
Maximum output current: 200 mA (+5V)
PG1 DCM | Common for power and signal
A1, AT, Encoder input signal (Applicable for Line Driver or Open Collector)
B1 B Open Collector input voltage +5-24 V (see NOTE)
"~ 7| Supports 1-phase and 2-phase input
21, Z1 | Maximum input signal: 300 kHz
Pulse input signal (Applicable for Line Driver or Open Collector)
PG2 A2, A2, | Open Collector input voltage +5—24 V (see NOTE)
B2, B2 | Supports 1-phase and 2-phase input
Maximum input signal: 300 kHz
PG feedback signal output, supports frequency elimination: 1-255 times.
_ | Maximum output voltage of the Line driver: 5 Vpc
AO, AO, Maximum output current: 15 mA
PG OUT BO, BO, | Maximum output frequency: 300 kHz
ZO, Z0, | SG, the referenced electric potential for PG card output signal, serves as the
SG ground for host controller or PLC to make the output signal become the
common point. Do not use common grounding with SG and DCM as it may
influence the signal quality.
Ground PE Grounding terminal. To decrease noise, properly ground this terminal.

Table 8-4

NOTE: Open Collector application: input current 5-15 mA to each set and each set needs one pull-up resistor.
If the input voltage of the open collector is 24 V, power for the encoder must be connected externally.
Refer to diagram 2 of PG1 (Figure 8-47).

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

Table 8-5
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PG1 Wiring Diagram

Figure 8-46 and Figure 8-47 show the wiring diagrams for using open collector encoder.

@

PG card

Open Collector

5~12V Encoder
Vp - Vce :
DCM Ext. Pull-high E !
Res. :
ABZ1} IABZ |
4.7k Q :
[ABZ1] GND
Figure 8-46
PG card Opc;r;cizléerctor Ext. Power
------------------------ (5-24V)
Vee [—
DCM Ext. Pull-high E 5
Res. : "
+——JABZ1] 'ABZ | : =
4.7k Q 5 g
[ABZA| GND
Figure 8-47
PG2 Wiring Diagram
Ext. Pull
hlgh Res. Ext. Power
1 (5-24v)
a = e —
@ LT AB2 —
: 4.7k Q
1 —|ABZﬁ - -
Figure 8-48

8-14



Chapter 8 Option Cards | MH300

8-2-3 EMM-PGO1L Wiring Diagram

® 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: 0.0509-1.31 mm? / (30-16 AWG).
Cable length: less than 100 m

Jumper Braking resistor (optional)

SN N VR
@) \_Jﬁ(fw)ik D)
No-Fuse Breaker ( +1 +2/B1 B2

NFB., ™. . i
R O O ) R/ L1 U/ T1S) U};;‘_JF
S ' O ©) S/L2 VI T20) T;:ﬁf» “ M
O 0T WTHD W-:";F T
i VPri\ : N g
- ard :
L B Q o \
L Z10 ;
DM y Y
} ] & Line drivere drive
 w®lp i
~ BiJ /
i L ( r - T ‘ Reflective Encoders
vo _[T1LLMTL . | | e
—= = el YR © A2 A0 | a0 LITLLITLL
vol LUV | [Cvor—Ee8 &80 | Ao TLLITLLT
vill| L] L Y1 Jl) B2 OBO |gol [ L[ 1
vil LI LT | [VigyoB2 020 g0 | LI LJ
Phase difference 90° = agzo Phase difference 90
| ) SG
EMM-PGO1L
Figure 8-49
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8-3 EMM-PGO010 -- PG card (Open Collector)

8-3-1 Product Profile
Screw fixing hole
Positioning hole
3. AC motor drive
connection port

Terminal block

§EhE00h 1"_‘ |

i;l VATAYA A A A YA A
FEFEFEFEEFFIrNNN

5. Ground terminal

block
I’A 'A:-’j vi'i 'AV'A' VY
e ' - Figure 8-51
Figure 8-50 Wire: 0.25-0.75 mm?/ (24-18 AWG)
Stripping length: 9 mm
8-3-2 Terminal Descriptions
To use with Pr.10-00-Pr.10-02, Pr.10-16—Pr.10-18.
Terminals Descriptions
Power output voltage: +5V £ 5 % or+12V £ 5%
VP (Use SSW320 to switch +5 V or +12 'V, the default is +5V)

Maximum output current: 200 mA (+5V)

DCM | Common for power and signal

PG1
A1, AT, Encoder input signal (Applicable for Line Driver or Open Collector)
B1 B Open Collector input voltage +5-24 V (see NOTE)
"~ 7| Supports 1-phase and 2-phase input
21, Z1 | Maximum input signal: 300 kHz
Pulse input signal (Applicable for Line Driver or Open Collector)
PG2 A2, A2, | Open Collector input voltage +5-24 V (see NOTE)

B2, B2 | Supports 1-phase and 2-phase input

Maximum input signal: 300 kHz

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

The negative side for external power supply

Open collector’s output signal: add a pull-up resistor on each PG out external power
_ (see NOTE)
Maximum input frequency: 300 kHz

V-
PGOUT | 15 PG feedback signal output: Supports frequency elimination: 1-255 times.
BO

Table 8-6
NOTE: Open Collector application: input current 5—15 mA to each set and each set needs one pull-up resistor.
If the input voltage of the open collector is 24 V, power for the encoder must be connected externally.
Refer to diagram 2 of PG1 (Figure 8-53).

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

12V Recommended pull-up resistor : above 510 O—-1.35 kQ, 1/2 W

24\ Recommended pull-up resistor : above1.8 k—-3.3 kQ2, 1/2 W
Table 8-7
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® PG1 Wiring Diagram

Q)

PG card Open Collector
Encoder
: véc s
Ext. Pull-high : 5
Res, . :
[ { ;
AB?Z :
GND
Figure 8-52
@ PG card Open Collector
Encoder
’ Vee | Z
DCM Ext. Pull-high ;
Res. ] .
- I : L Ext. Power
ABZ1] ABZ | L= Teaw)
4.7k Q ; Q :
Rezd GND)
Figure 8-53
@ PG card Open Collector
Encoder
1Vc%c
[ABZ
GND Q
Figure 8-54
® PG2 Wiring Diagram
Ext. Pull
high Res. Ext. Power
—l __  (5-24V)
e (AB2 —
' 4.7k Q
o {AB2 | . e
Figure 8-55
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8-3-3 EMM-PGO010 Wiring Diagram

® 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: 0.0509-1.31 mm?/ (30-16 AWG)
® Cable length: less than 30 m

Jumper Braking resistor (optional)

et ,;[_ . ]«"J _— L

N e

No-Fuse Breaker | _ +§/B1 \®)
N F B = * 1 BZ P U 5
R—O O—ORL  uwTIO— ® s,
T ‘ { [._,, MOtOF\,\
S—& o—@©s/L2 VITQ Ve M
g O O © T/L3 W/ T3O) W, ) =
Gl I P
= 1—| =
VPO
Z1 Ly > D | [PG/

o O '/ open
A17 i Collector

E%T | Reflective Encoders
— V+ O EH-PLC
YO0 | | ‘ J ‘ ﬁ BN _/ié ________ V+ T: : qé “' $— +24V
vo | LIl | Yo+ A_2 A/OI}E- R i X0
Y1 | RIEZ B2 B/ Cor—e X1
Y7 L] Y1 L) \)E'Z Z/OI: Y X2
Phase difference 90°| | 2 777777777777777)/7-716‘. .j._. sS/S
” = o246
EMM-PGO010

Figure 8-56
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8-4 EMM-PGO1R -- PG card (Resolver / Encoder Signal Input)

8-4-1 Product Profile
Screw fixing hole
Positioning hole
3. AC motor drive
connection port

Terminal block

5. Ground terminal
block

Figure 8-58

Wire: 0.25-0.75 mm?/ (24-18 AWG)
Figure 8-57 Stripping length: 9 mm

8-4-2 Terminal Descriptions
To use with Pr.10-00—-Pr.10-02 and Pr.10-30. And Pr.10-30 is using for resolver pole pair.
(When using EMM-PGO01R, set Pr.10-00 = 3 and set Pr.10-01 = 1024.)

Terminals Descriptions
Resolver Output Power
R1-R2
7 Vrms, 10 kHz
PG1
S1, S3, Resolver input signal (S2, S4 = Sin; S1, S3 = Cos)
S2, 54 3.5+0.175 Vrms, 10 kHz
Pulse input signal (Applicable for Line Driver or Open Collector)
PG2 A2, A2, Open Collector input voltage: +5-24V (see NOTE 1)
B2, B2 Support 1-phase and 2-phase input.
Maximum output frequency: 300 kHz
PG Card output signal: supports frequency elimination: 1-255 times
_ Maximum output voltage of Line driver: 5 Vbc
AO, AO,
_ Maximum output current; 50 mA
BO, BO,
PG OUT 70 76 Maximum output frequency: 300 kHz
D,CM ' DCM, the referenced electric potential for PG card output signal, serves as the
ground for host controller or PLC to make the output signal become the
common point.
Table 8-8
NOTE:
1. Open Collector application: Input current 5-15 mA to each set and 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 Q-1.35 kQ, 1/2 W
24V Recommended pull-up resistor above: 1.8 k—3.3 kQ2, 1/2 W

Table 8-9

8-19



Chapter 8 Option Cards | MH300

® PG2 Wiring Diagram

Ext. Pull

high Res. Ext. Power

(5—-24V)

Figure 8-59

2. DOS (Degradation of Signal):
If the amplitude of the sine wave input of the S1-/ S3 and S2-/ S4 is lower than or higher than the
encoder IC’s specification, a red light turns on. The possible reasons for this problem are:
a. The turns ratio of the resolver encoder is not 1:0.5, which makes the sine wave input of the S1-/
S3 and S2-/ S4 be not equal to 3.5 £ 0.175 Vrms.
b. While the motor is running, the motor creates common mode noise that makes the accumulated
voltage greater than 3.5 + 0.175 Vrms.
3. LOT (Loss of Tracking):
Compare the angle of the S1-/ S3 and S2- / S4 sine wave input to the R1-R2 cosine wave. If their
difference is more than 5 degrees, a red light turns on. The possible reasons for this problem are:
a. The output frequency of the PG card is incorrect.
b. The specification of Resolver’s encoder is not 10 kHz.
c. The motor creates common mode noise while it is running. While the motor is rotating, it
causes a big difference between the main winding’s cosine wave angle and the sine wave

angle of the second and third windings.
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8-4-3 EMM-PGO01R Wiring Diagram

® 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: 0.0509-1.31 mm?/ (30-16 AWG)
® Cable length: less than 30 m

Jumper Braking resistor (optional)

© (O——0O)r—

B e SIEENED | e #3E Bo

; ~\

NFB.~ _ .
R—O O——O RIL1 uImo —0—— —
ity [ l /, Motor \
S 8§ o4 T siL2 - VIT2g o— M )
. T \} 3 ~ /
T & o—gms W Yo— 77
) Ox @)
(R 1] T e
| R1C— .
- rok S

e " Resol
‘ esolver
S1: i Encoder
EH-PLC e { &
vo [ [L] YoH {0 A2 AO
Yo Yo A2 BO
2 Y1 > B2 BO
vl L] Vi1 (B2 p2
Phase difference90” ] “—I: %120

EMM-PG01 R KQ;SG Phase difference90°

Figure 8-60
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8-5 EMM-D33A -- Extension for 3-point Digital Input / 3-point Digital Output

8-5-1 Product Profile

Screw fixing hole

Positioning hole
3. AC motor drive

connection port
4. Terminal block

5. Ground terminal

St 3 4
'r_,';i: = block
B |-|‘n“u K] 1 Figure 8-62

Figure 8-61 Wire: 0.25-0.75 mm? / (24-18 AWG)
Stripping length: 9 mm

Terminals Descriptions

24V, DCM Output power: +24 Vpc £5% < 30mA

Refer to Pr.02-26—Pr.02-28 to program the multi-function.

Choose SINK (NPN) / SOURCE (PNP) by SWW1.

Internal power is supplied by terminal 24 V: +24Vpct5 %
MI10—MI12 | If external power is +24 Vpc, the maximum voltage is 30 Vpc and the
minimum voltage is 19 Vpc.

ON: the activation current is 6.5 mA.

OFF: leakage current tolerance is 10 pA.

Refer to Pr.02-36—Pr.02-38 to program the multi-function.

The motor drive outputs various monitor signals, such as drive in
operation, frequency reached and overload indication, through the
Digital I/0 transistor (open collector).

Extension MO output signal: each MO terminal needs a pull-up resistor, the

Card maximum external power voltage is 48 Vbc/ 50 mA.

L[b
p— MO10
A

MO10-MO12

1
Lalhd 4}
Biabi

sim

Ll g}
hlabl
Pridr
| < |
@]
=
|L|

<
2

]

Common for multi-function output terminals MO10-MO12 (photo

MCM
coupler)

PE Grounding terminal. To decrease noise, properly ground this

terminal.

Table 8-10
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8-6 EMM-A22A -- Extension for 2 Sets of Analog Input / 2 Sets of Analog Output

8-6-1 Product Profile

1. Screw fixing hole

2. Positioning hole

3. AC motor drive
connection port

. 4. Terminal block
ZiZh %I'ZI! __ 5 SW|tCh (SSW1—

4 SSW4)
Figure 8-64

Wire: 0.25-0.75 mm?/ (24-18 AWG)
Stripping length: 9 mm

Figure 8-63

Terminals Descriptions

ACM Common output signal and input signal terminals.

Refer to Pr.14-00—Pr.14-01 to program the multi-function.
Two sets of Al ports: SSW3, SSW4 switch for AVI or ACI.
Al10, Al11 (Default is AVI)
Analog 1/0 AVI: input 0-10 V
Extension ACI: input 0-20 mA
Card Refer to Pr.14-12—Pr.14-13 to program the multi-function.
Two sets of AO ports: SSW1, SSW2 switch for AVO or ACO.
AO10-AO11 (Default is AVO)
AVO: output 0-10 V
ACO: output 0-20 mA

PE Grounding terminal. To decrease noise, properly ground this
terminal.

Table 8-11
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8-7 EMM-R2CA -- Relay Output Extension (2-point N.C. Output Terminal)

8-7-1 Product Profile

s 2945481901

Screw fixing hole

Positioning hole
3. AC motor drive

connection port
4. Terminal block

Figure 8-66

Figure 8-65 Wire: 0.25-1.5 mm?2/ (24—16 AWG)
Stripping length: 6 mm
Torque: 5 kg-cm / (4.3 Ib-in.) / (0.49 Nm)
Terminals Descriptions
Rel Refer to Pr.02-36—Pr.02-37 to program the multi-function
ela
)_/ RA10-RA11 Resistive load:
Extension
Card RB10-RB11 5A (N.O.) /240 Vac
RC10-RC11 Function: outputs the monitor signals, such as drive in operation,
frequency reached, or overload indication.

Table 8-12
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8-8 EMM-R3AA - Relay Output Extension (3-point N.O. Output Terminal)

8-8-1 Product Profile

1. Screw fixing hole

2. Positioning hole
AC motor drive
connection port

4. Terminal block

Figure 8-68

Figure 8-67 )
Wire: 0.25—-1.5 mm?/ (24—16 AWG)
Stripping length: 6 mm
Torque: 5 kg-cm / (4.3 Ib-in.) / (0.49 Nm)
Terminals Descriptions
Rel Refer to Pr.02-36—Pr.02-38 to program the multi-function.
ela
%/ Resistive load:
Extension RA10-RA12
Card RC10-RC12 6 A (N.O.)/ 250 Vac
Function: outputs the monitor signals, such as drive in operation,
frequency reached, or overload indication.

8-25
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8-9 EMM-BPSO02 -- -24V Power Extension Card

8-9-1 Product Profile

Screw fixing hole
Positioning hole

AC motor drive
connection port (Refer
to subsection 8-1-2 for
installation)

AC motor drive

connection port (Refer

Fi 8-70
aure to subsection 8-1-4 for
Figure 8-69

Wire: 0.25-0.5 mm?/ (24—-20 AWG) installation)

Stripping length: 7-8 mm +24 V/ terminal block
Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm)

Terminal Description
Extra 24V : Fo
Power Card 24V GND Inpu.t power: 24V 5%
Maximum input current; 0.5 A

8-9-2 Features

1. Provides external power supply.

2. Supports external 24 Vpc input.

3. Supports reading and writing parameters and status monitoring of the drive.

8-9-3 Specifications

Table 8-14

When the drive is only powered by the EMM-BPS02, communication remains normal, including

support for all communication cards and the following functions:

Relay output

Display with keypad

Reading and writing parameters
Keypad buttons (except the RUN button)
Analog input with +10 V terminal to supply power

Multi-input (MI1-MI7) with +24 V terminal or external power supply

Pulse sequence (MI6, MI7) frequency command

The following functions are not supported:

® DFM digital frequency signal output

® AFM multi-function analog voltage output

® PLC functions
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8-9-4 The Cable Connection of +24V Power Card

1. Screw fixing hole
2. Positioning hole

3. AC motor drive connection
port
4. +24V terminal block

+24V terminal block

PE X GND 24V

[20v]osa] o o

Figure 8-71
@
Figure 8-72
core
’T/AEQ l Gjb
#S — = =
(i 5]
| — =m—
core
{1 l 0y
Sl =
:, BPS use only|
Figure 8-73

Operating procedures (refer to the mark @@ ®@ in the Figure 8-72)

@ Choose the power supply or the host to connect the positive and negative electrodes to +24V
power card.

@ Connect the ground terminal of +24V power card and the ground terminal of the drive.

® Connect one side of the cable to the connection port of the drive and another side to the
+24V power card’s.
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8-10 CMM-DNO2 -- communication Extension Card, DeviceNet

8-10-1

Product Profile

Wire: 0.25-0.5 mm?/ (24-20 AWG)
Stripping length: 7—8 mm

1. Screw fixing hole
2. Positioning hole
3. AC motor drive

S(NET1) connection port
5(NET2)
4. Communication Port
5. Indicator light: NET1

Figure 8-75 (MS), NET2 (NS)

6. Indicator light:
POWER

Figure 8-74 Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm) 7. Ground terminal block

8-10-2 Features

1.

o &~ DN

Based on the high-speed communication interface of Delta’s HSSP protocol, the AC motor

drive can be controlled in real-time.

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

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

Supports EDS file configuration in DeviceNet configuration software.
Supports all baud rates on DeviceNet bus: 125 kbps, 250 kbps, 500 kbps and extendable baud

rate mode.

Node address and baud rate can be set in the AC motor drive.

Power is supplied from the AC motor drive.

8-10-3 Specifications

DeviceNet Connector

Interface

5-PIN open pluggable connector. PIN interval: 5.08 mm

Transmission method

CAN

Transmission cable

Shielded twisted-pair cable (with 2 power cables)

Transmission speed

125 kbps, 250 kbps, 500 kbps and extendable baud rate mode

Network protocol

DeviceNet protocol

Table 8-15

AC Motor Drive Connection Port

Interface

24 PIN communication terminal

Transmission method

SPI communication

Terminal function

1. Communication module communicates with AC motor drive through this port.
2. AC motor drive provides power supply to communication module through this

port.

Communication protocol

Delta HSSP protocol

Table 8-16
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Power supply voltage

15 Vbc (supplied by AC motor drive)

Insulation voltage 500 Voc
Communication wire 0.85W
power consumption
Power consumption 1w

Weight 23g

Environment

Table 8-17

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 / Storage

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

Shock / Vibration resistance

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

Table 8-18
DeviceNet Connector
PIN Signal Color Definition

1 V+ Red 24 Ve ;

2 H White Signal+ 3

3 S - Ground 2

4 L Blue Signal-

5 V- Black ov Figure 8-76

Table 8-19

8-10-4 Communication Parameter Settings when Connecting AC Motor Drive to DeviceNet

When you connect the AC motor drive to DeviceNet, set up the communication parameters

based on the table below.

Parameter Function Setting value Description

00.20 Master frequency 8 The frequency command is controlled by the
command source communication card.

00.21 Operation command 5 The operation command is controlled by the
source communication card.

09-70 Communication card 1 (default) The setting range is 0-63 .
address

09-71 | Communication card 2 (default) 500 Kbps
speed

8-29
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8-10-5 LED Indicator Light & Troubleshooting

There are three LED indicator lights on CMM-DN02. POWER LED displays the status of the
working power. MS LED and NS LED are dual-color LEDs, displaying the connection status and
error messages of the communication module.

POWER LED
LED status Indication Corrective Action
ON Working power is in normal status No action is required
OFF No power Check if the connection between the CMM-DNO02
P and the AC motor drive is normal.
Table 8-21
NS LED
LED status Indication Corrective Action
1. Check the power to input CMM-DNO2 and see if the
N | CMM-DNO2 connection is normal.
OFF O power Supply or . 2. Make sure there is at least one node on the bus.
does not pass the MAC ID test. . i
3. Check if the baud rate of CMM-DNO2 is the same
as that of the other nodes.
Green light | CMM-DNO2 is on-line but does | 1. Configure CMM-DNOZ2 to the scan list of the master.
flashes not connect to the master. 2. Re-download the configured data to the master.
Green lightis | CMM-DNO2 is on-line and No action is required
ON normally connects to the master. q '
Red light CMM-DNO2 is on-line, but I/0 1. Check if the network connection is normal.
flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all MAC IDs on the network are unique.
1. Broken communication. 2. Check if the network installation is normal.
Red light is ON 2. MAC ID test failure. 3. Check if the baud rate of CMM-DNO2 is the same
g 3. No network power supply. as that of the other nodes.
4. CMM-DNO2 is off-line. 4. Check if the node address of CMM-DNO2 is illegal.
5. Check if the network power supply is normal.
Table 8-20
MS LED
LED status Indication Corrective Action
OFF No power supply or device is off- | Check the power supply of CMM-DNO2 and see if the
line connection is normal.
Green light Waiting for 1/0 data Switch the master PLC to RUN status.
flashes
Greegklght 'S /0 data is normal No action is required.
Red light Mabping error 1. Reset CMM-DNO02
flashes pPINg 2. Re-power the AC motor drive
1. See the fault codes displayed on the keypad and
Red light is ON | Hardware error find the causes.
2. Return the unit to the factory for repair if necessary.
If the flashing lasts for a long period of time, turn off
Orange light | CMM-DNO2 is connecting with the power to check if the CMM-DNO2 and the AC
flashes the AC motor drive. motor drive install correctly and are normally
connected to each other.
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8-11 CMM-EIPO02 -- communication Extension Card, (Single-port) EtherNet/IP, Modbus-TCP

8-11-1 Product Profile

=i
D! “Pdly |

NONNTRV
L

4
Figure 8-78

Figure 8-77 Wire: 0.25-0.5 mm?/ (24—-20 AWG)
Stripping length: 7—8 mm

Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm)

8-11-2 Features

2 T o

Supports Modbus TCP and EtherNet/IP protocol

32/ 32 words read / write parameters correspondence

User-defined corresponding parameters

MDI / MDI-X auto-detect
E-mail alarm

IP Filter simple firewall function

8-11-3 Specifications

Network Interface

Screw fixing hole
Positioning hole
AC motor drive
connection port
Communication Port
Indicator lights:
NET1 (NS), NET2
(MS)

Indicator light:
POWER

Indicator light: LINK
Ground terminal
block

Interface

RJ45 with Auto MDI / MDIX

Number of ports

1 Port

Transmission method

IEEE 802.3, IEEE 802.3u

Transmission cable

Category 5e shielding 100 M

Transmission speed

10/100 Mbps Auto-Detect

Network protocol

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, Modbus TCP, EtherNet/IP, Delta

8-31

Configuration
Table 8-22
Electrical Specification
Weight 25¢g
Insulation voltage 500 Vbc
Power consumption 0.8W
Power supply voltage 15 Vbe
Table 8-23
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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, [EC 61000-4-5)

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

Operation / Storage

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

Shock / Vibration resistance

International standards:

IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

8-11-4 Installation

Connecting the CMM-EIP01 to the Network
1. Switch off the power supply.

2. Open the front cover of the drive.

3. Connect the CAT-5e network cable to the RJ45 port on

the CMM-EIP02 (as shown in the right figure).

RJ45 PIN Definition

PIN Signal Definition
1 Tx+ Data transmit positive
2 Tx- Data transmit negative
3 Rx+ Data receive positive
4 - N/C
5 - N/C
6 Rx- Data receive negative
7 - N/C
8 - N/C

Table 8-25

Table 8-24

@ [T [

=7 T JOTIe—o 4

Figure 8-79

P

81

Figure 8-80

8-11-5 Communication Parameter Settings when MH300 Connects to EtherNet

When you connect the MH300 to EtherNet, set up the communication parameters based on the

table below. The EtherNet master reads and writes the frequency command words and operation

command words for the MH300 after you set the communication parameters.

Parameter Function Current Set Value Definition of Parameter Values
Frequency command The frequency command is controlled by
00-20 8 L
source the communication card.
Operation command The operation command is controlled by
00-21 5 .
source the communication card.
09-30 Decoding method for 0 The decoding method for Delta AC motor
communication drive
09-75 IP setting 0 Static IP(0) / Dynamic distribution 1P(1)
09-76 IP address 1 192 IP address 192.168.1.5
09-77 IP address 2 168 IP address 192.168.1.5
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Parameter Function Current Set Value Definition of Parameter Values
09-78 IP address 3 1 IP address 192.168.1.5
09-79 IP address 4 5 IP address 192.168.1.5
09-80 Netmask 1 255 Netmask 255.255.255.0
09-81 Netmask 2 255 Netmask 255.255.255.0
09-82 Netmask 3 255 Netmask 255.255.255.0
09-83 Netmask 4 0 Netmask 255.255.255.0
09-84 Default gateway 1 192 Default gateway 192.168.1.1
09-85 Default gateway 2 168 Default gateway 192.168.1.1
09-86 Default gateway 3 1 Default gateway 192.168.1.1
09-87 Default gateway 4 1 Default gateway 192.168.1.1

8-11-6 LED Indicator Light & Troubleshooting
There are four LED indicator lights on CMM-EIP02: POWER LED displays the status of the working

power, LINK LED displays the connection status of the communication, NET1 displays the network

status, NET2 displays the module status.

LED Indicators

Table 8-26

LED Indicators Status Indication Corrective Action
The red and green
Self-test of network status No action is required
lights flash alternately
Check if the network cable is
OFF Network not connected
connected
NET1 : - —
(NS) ON Duplicate IP Check if the IP setting is wrong
Red Communication time out / Check if the communication
Flashes | o
disconnected / IP changed setting is wrong
G ON Network connection in normal status |No action is required
reen
Flashes |Sending / receiving network packet |No action is required
The red and green
Self-test of product status No action is required
lights flash alternately
OFF No power supply Check the power supply
Hardware malfunction, contact
ON An error cannot be restored occurs
NET2 with the dealer
Red
(MS) Check if any parameter setting
Flashes |An error can be restored occurs
is wrong
ON The parameter setting finished No action is required
Green Follow manual instructions to
Flashes |No parameter setting
set parameters
POWER Orange ON Power supply in normal status No action is required
OFF No power supply Check the power supply
On Network connection in normal status |No action is required
Orange - = — .
LINK Flashes |Sending /receiving network packet |No action is required
Check if the network cable is
OFF Network not connected
connected
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Troubleshooting

communication card

The PC and the CMM-EIP02
are in different networks and
blocked by network firewall

Abnormality Cause Corrective Action
The CMM-EIP02 does not Make sure the CMM-EIP02 correctly connects to
connect to the network the network.
Cannot find

Search by IP or set up relevant settings using the
AC motor drive keypad.

Fails to open CMC-
EIP02 setup page

The CMM-EIP02 does not
connect to the network

Make sure the CMM-EIP02 connects to the
network.

Incorrect communication
setting in DCISoft

Make sure the communication setting in DCISoft is
set to EtherNet.

The PC and the CMM-EIP02
are in different networks and
blocked by network firewall

Set up with the AC motor drive keypad.

Able to open the
CMC-EIP02 setup
page but fails to use
webpage monitoring

Incorrect network setting in
the CMM-EIP02

Check if the network setting for the CMM-EIPO02 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
at home, please refer to the network setting
instruction provided by your supplier ISP.

Fails to send e-mail

Incorrect network setting in
the CMM-EIP02

Check if the network setting for the CMM-EIPO1 is
correct.

Incorrect mail server setting

Confirm the IP address for the SMTP-Server.
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8-12 CMM-EIPO03 -- communication Extension Card, (Dual-port) EtherNet/IP, Modbus-TCP

8-12-1 Product Profile

Screw fixing hole

N

Positioning hole

AC motor drive connection

port

4. Communication Port: P1
(PORT 1), P2 (PORT 2)

5. Indicator lights: NS, MS
Indicator light of POWER
Indicator light of LINK: P1
(PORT 1), P2 (PORT 2)

8. Ground terminal block

8 4(P1) 4(P2)3
Figure 8-82

Wire: 0.25-0.5 mm?/ (24-20 AWG)
Figure 8-81 Stripping length: 7-8 mm
Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm)

8-12-2 Features

Supports Modbus TCP and EtherNet/IP protocol

32/ 32 words read / write parameters correspondence
User-defined corresponding parameters

MDI / MDI-X auto-detect

E-mail alarm

2

IP Filter simple firewall function

8-12-3 Specifications

Network Interface

Interface RJ45 with Auto MDI / MDIX
Number of ports 2 Ports
Transmission method IEEE 802.3, IEEE 802.3u
Transmission cable Category 5e shielding 100 M
Transmission speed 10/100 Mbps Auto-Detect
e ICMIID, IP, TCP, UDP, DHCP, HTTP, SMTP, Modbus TCP, EtherNet/IP, Delta
Configuration
Table 8-29
Electrical Specification
Weight 309
Insulation voltage 500 Vbc
Power consumption 1.3W
Power supply voltage 15 Ve
Table 8-30
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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, [EC 61000-4-5)

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

Operation / Storage

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

Shock / Vibration resistance

International standards:

IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

8-12-4 Installation

Table 8-31

Connecting the CMM-EIP03 to the Network

1. Switch OFF the power supply.
2. Open the front cover of the drive. ﬂ@@ @ @ J
3. Connect the CAT-5e network cable to the RJ45 port on R e e
the CMM-EIPO3 (as shown in the right figure). Figure 8-83
RJ45 PIN Definition
PIN | Signal Definition

1 Tx+ Data transmit positive

2 Tx- Data transmit negative

3 Rx+ Data receive positive B‘@ﬂ

4 - N/C 8-1

5 -- N/C

6 Rx- Data receive negative Figure 8-84

7 -- N/C

8 -- N/C

Table 8-32

8-12-5 Communication Parameter Settings when MH300 Connects to EtherNet

When you connect the MH300 to EtherNet, set up the communication parameters based on the

table below. The EtherNet master reads and writes the frequency command words and operation

command words for the MH300 after you set the communication parameters.

Parameter Function Current Set Value Definition of Parameter Values
Frequency command The frequency command is controlled by
00-20 8 L
source the communication card.
Operation command The operation command is controlled by
00-21 5 .
source the communication card.
09-30 Decoding method for 0 The decoding method for Delta AC motor
communication drive
09-75 IP setting 0 Static IP(0) / Dynamic distribution 1P(1)
09-76 IP address 1 192 IP address 192.168.1.5
09-77 IP address 2 168 IP address 192.168.1.5

8-36




Chapter 8 Option Cards | MH300

Parameter Function Current Set Value Definition of Parameter Values
09-78 IP address 3 1 IP address 192.168.1.5
09-79 IP address 4 5 IP address 192.168.1.5
09-80 Netmask 1 255 Netmask 255.255.255.0
09-81 Netmask 2 255 Netmask 255.255.255.0
09-82 Netmask 3 255 Netmask 255.255.255.0
09-83 Netmask 4 0 Netmask 255.255.255.0
09-84 Default gateway 1 192 Default gateway 192.168.1.1
09-85 Default gateway 2 168 Default gateway 192.168.1.1
09-86 Default gateway 3 1 Default gateway 192.168.1.1
09-87 Default gateway 4 1 Default gateway 192.168.1.1

8-12-6 LED Indicator Light & Troubleshooting
There are four LED indicator lights on CMM-EIP03: POWER LED displays the status of the working
power, LINK LED displays the connection status of the communication, NET1 displays the network

status, NET2 displays the module status.

LED Indicators

Table 8-33

LED Indicators Status Indication Corrective Action
The red and green
Self-test of network status No action is required
lights flash alternately
Check if the network cable is
OFF Network not connected
connected
NS ON Duplicate IP Check if the IP setting is wrong
Red Communication time out / Check if the communication
Flashes
disconnected / IP changed setting is wrong
ON A CIP connection is established No action is required
Green A CIP connection is not established o )
Flashes No action is required
after power-on
The red and green
Self-test of product status No action is required
lights flash alternately
OFF No power supply Check the power supply
Hardware malfunction, contact
ON An error cannot be restored occurs
with the dealer
MS Red
Check if any parameter setting
Flashes |An error can be restored occurs
is wrong
ON The parameter setting finished No action is required
Green Follow manual instructions to
Flashes |No parameter setting
set parameters
POWER Orange ON Power supply in normal status No action is required
OFF No power supply Check the power supply
On Network connection in normal status |No action is required
Orange - = — .
LINK Flashes |Sending /receiving network packet |No action is required
Check if the network cable is
OFF Network not connected
connected
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Troubleshooting

communication card

Abnormality Cause Corrective Action
The CMM-EIP03 does not Make sure the CMM-EIPQ3 correctly connects to
connect to the network the network.
Cannot find

The PC and the CMM-EIP03
are in different networks and
blocked by network firewall

Search by IP or set up relevant settings using the
AC motor drive keypad.

Fails to open CMC-
EIP03 setup page

The CMM-EIP03 does not
connect to the network

Make sure the CMM-EIP03 connects to the
network.

Incorrect communication
setting in DCISoft

Make sure the communication setting in DCISoft is
set to EtherNet.

The PC and the CMM-EIP03
are in different networks and
blocked by network firewall

Set up with the AC motor drive keypad.

Able to open the
CMC-EIPO03 setup
page but fails to use
webpage monitoring

Incorrect network setting in
the CMM-EIP03

Check if the network setting for the CMM-EIPO3 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
at home, please refer to the network setting
instruction provided by your supplier ISP.
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8-13 CMM-PDO02 -- communication Extension Card, Profibus DP

8-13-1 Product Profile
1. Screw fixing hole

Positioning hole

w

AC motor drive
connection port
Communication Port
Indicator light: NET1
Indicator light: POWER

Figure 8-86

N o o &

Ground terminal block
Wire: 0.25-0.5 mm?/ (24—20 AWG)

Figure 8-85 Stripping length: 7-8 mm
Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm)

8-13-2 Features
Supports PZD control data exchange.

Supports PKW polling AC motor drive parameters.
Supports user diagnosis function.

oL bh =

Auto-detects baud rates; supports maximum of 12 Mbps

8-13-3 Specifications

PROFIBUS DP Connector
Interface DB9 connector

Transmission High-speed RS-485

Transmission cable | Shielded twisted pair cable

Electrical isolation | 500 Vbc

Table 8-36
Communication

Message type Cyclic data exchange

Module name CMM-PDO02

GSD document DELAO08DB.GSD

Product ID 08DB (hex)

Serial transmission
.6 kbps; 19.2 kbps; 93.75 kbps; 187.5 kbps; 125 kbps; 250 kbps; kbps;
B ot 9.6 kbps; 19.2 kbps; 93.75 kbps; 187.5 kbps; 125 kbps; 250 kbps; 500 kbps;

(auto-detection) 1.5 Mbps; 3 Mbps; 6 Mbps; 12 Mbps (bits per second)

Table 8-37
Electrical Specification
Power supply 15 Voc (supplied by AC motor drive)
Insulation voltage | 500 Vbc
Power consumption | 1 W
Weight 28¢
Table 8-38

8-39



Chapter 8 Option Cards | MH300

Environment

Noise immunity

ESD (IEC 61800-5-1, IEC 6100-4-2)

EFT (IEC 61800-5-1, IEC 6100-4-4)

Surge Test (IEC 61800-5-1, IEC 6100-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 6100-4-6)

Operation / Storage

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

Shock / Vibration

resistance

International standards:
IEC 61131-2, IEC 68-2-6 (TEST Fc)/ IEC 61131-2 & IEC 68-2-27(TEST Ea)

8-13-4 Installation

Table 8-39

PROFIBUS DP Connector pin assignment

PIN PIN name Definition
1 - Not defined
2 - Not defined 9 5
3 Rxd / Txd-P Sending / receiving data P(B)
4 - Not defined
5 DGND Data reference ground
6 VP Power voltage — positive
7 - Not defined 67 =N\
8 Rxd / Txd-N Sending / receiving data N(A) Figure 8-87
9 - Not defined

Table 8-40

8-13-5 LED Indicator Light & Troubleshooting
There are two LED indicators on the CMM-PD02: 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
Greeg:\llght 1S Working power in normal status. No action is required
OFF No power Check if the connection between the CMM-PD02
P and the AC motor drive is normal.
Table 8-41
NET LED
LED status Indication Corrective Action
Greeg:\llght S| Normal status No action is required
N The CMM-PDO02 does not connect to
Red light is ON PROFIBUS DP bus. Connect the CMM-PDO02 to the PROFIBUS DP bus.
Red light Invalid PROFIBUS communication | Set the PROFIBUS address of the CMM-PDO02
flashes address between 1-125 (decimal)
. . Switch off the power and check whether the CMM-
Orange light | The CMM'PDOZ. fails to . PDO02 is been installed correctly and connected
flashes communicate with AC motor drive. i
normally to the AC motor drive.

Table 8-42
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8-14 CMM-ECO02 -- communication Extension Card, EtherCAT

8-14-1 Product Profile

Figure 8-88

8-14-2 Features

1.
2.
3.
4.

Supports speed mode

| 5(L/AOUT
5 (L/AIN
5 (ERR

[$)]
Py
[
4

Stripping length: 7-8 mm
Torque: 2 kg-cm / (1.7 Ib-in.) / (0.2 Nm)

Screw fixing hole

Positioning hole
3. AC motor drive
connection port

N

=== |
ob1 b, 1 R
VI d]
|

Lug

4. Communication

Lo Port
Figure 8-89
5. Indicator lights
Wire: 0.25-0.5 mm?/ (24-20 AWG) 6. Ground terminal

block

Supports standard CANopen CiA 402 decoding (CoE)
Supports reading and writing parameters

Supports stop during disconnection

8-14-3 Specifications

Network Interface

Interface

RJ45

Number of ports

2 ports

Transmission method

IEEE 802.3 - IEEE 802.3u

Transmission cable

Category 5e shielding 100M

Transmission speed 100Mbps
Table 8-43
Electrical Specification
Power supply voltage 15 Ve
Power consumption 0.8W
Insulation voltage 500 Voc
Weight 279
Table 8-44
Environment
ESD (IEC 61800-5-1, IEC 6100-4-2)
EFT (IEC 61800-5-1, IEC 6100-4-4)
Noise immunity

Surge Test (IEC 61800-5-1, IEC 6100-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 6100-4-6)

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

Operation / Storage
Storage: -25-70° C (temperature), 95% (humidity)
Shock / Vibration International standards:
resistance IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

Table 8-45
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8-14-4 RJ45 PIN Definition

PIN | Signal Definition

1 Tx+ Data transmit positive

2 Tx- Data transmit negative e Se
3 Rx+ Data receive positive

4 -- N/C

5 -- N/C

6 Rx- Data receive negative Figure 8-90
7 -- N/C

8 - N/C

Table 8-46

8-14-5 Communication Parameter Settings when MH300 Connects to EtherCAT

When operating MH300 with a CMM-ECO02 card, you should set the control source and operation

source to be controlled by the communication card. Follow the table below to set up the

corresponding parameters.

Parameter SettirTg Value/ Description
Display

00-20 8 The frequency command is controlled by the communication card.
00-21 5 The control command is controlled by the communication card.
0930 ; Communication decoding method: EtherCAT only supports

decoding method 2 (60xx).

Communication card identification: When the drive connects with
09-60 ° CMM-ECO02, the display shows 6 (EtherCAT Slave).

8-14-5 LED Indicator Light

Table 8-47

LED Status Indication
ON Normal operation
Pre-operation (The light stays ON for 200 ms and then goes OFF
for 200 ms alternately)
RUN Green Flashes - -
Operate in safe mode (The light stays ON for 200 ms and then goes
OFF for 1000 ms alternately)
OFF Initial state
Basic configuration error (The light stays ON for 200 ms and then
goes OFF for 200 ms alternately)
Flashes Status switching error (The light stays ON for 200 ms and then goes
ERROR Red OFF for 1000 ms alternately)
Time out (The light stays ON for 200 ms twice, and then goes OFF
for 200 ms alternately)
OFF No errors
ON Network connection is in normal status
LINK-IN Green Flashes | Network is in operation
OFF Doesn’t connect to network
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LED Status Indication
ON Network connection is in normal status
LINK-OUT Green Flashes | Network is in operation
OFF Doesn’t connect to network

Table 8-48

8-14-6 Network Connection
Pay attention to the connection method for EtherCAT because its packet delivery is directional.
When front-mounting the communication card, the delivery direction for CMM-ECO02 is from left (IN)
to right (OUT). The diagram below shows the correct wiring for front-mounting CMM-ECO01.

Front-mounting the communication card:

CMM-EC02 | CMM-ECO02

INJ JOUT INJ JOUT IN

Figure 8-91

After finishing assembling the hardware, supply power to the drive. Then, Pr.09-60 on the
drive should display “EtherCAT”, with a current value of 6. If not, make sure your version of the
drive is correct (MH300 needs firmware version 1.02 or later) and verify if the communication
card is correctly connected.
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8-15 Delta Standard Fieldbus Cables

8-44

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 / RJ45 UC-CMC020-01A | CANopen cable, RJ45 connector 2m
extension cable for keypad
UC-CMCO030-01A | CANopen cable, RJ45 connector 3m
UC-CMCO050-01A | CANopen cable, RJ45 connector 5m
UC-CMC100-01A | CANopen cable, RJ45 connector 10m
UC-CMC200-01A | CANopen cable, RJ45 connector 20m
UC-DNO01Z-01A DeviceNet cable 305 m
DeviceNet Cable UC-DN01Z-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 Cable | YC-EMCO020-02A | Ethernet/ EtherCAT cable, Shielding 2m
UC-EMCO050-02A | Ethernet / EtherCAT cable, Shielding 5m
UC-EMC100-02A | Ethernet/ EtherCAT cable, Shielding 10m
UC-EMC200-02A | Ethernet / EtherCAT cable, Shielding 20m
PROFIBUS Cable UC-PF01Z-01A PROFIBUS DP cable 305m
Table 8-49
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9-5 Environment for Operation, Storage and Transportation

9-6 Derating Curve
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9-1 115V Models

115V, single-phase

NOTE:
1. The default is heavy duty mode.

Frame A | C
1ABMH11_ _ 2A5MH11_ _ 5A0MH11_ _
Model VFD SAA
————————— AN EN AN | EN AN EN
Applicable Motor Output (kW) 0.2 0.4 0.75
Applicable Motor Output (HP) 1/4 1/2 1
Rated Output Capacity (kVA) 0.6 1.0 1.9
;g Heavy duty Rated Output Current (A) 1.6 2.5 5.0
&‘G Carrier Frequency (kHz) "2 2-15 (Default: 4)
‘g Rated Output Capacity (kVA) 0.7 1.0 21
g Normal Duty | Rated Output Current (A) ™2 1.8 2.7 55
Carrier Frequency (kHz) 2—15 (Default: 4)
o | Rated Input Heavy Duty 6.0 9.4 18.8
S| Current(A) | Normal Duty 6.8 10.1 20.6
jlcff Rated Voltage / Frequency Single-phase, 100-120 Vac (-15%— +10%), 50 / 60 Hz
§- Operating Voltage Range (Vac) 85-132
Frequency Range (Hz) 47-63
Weight (kg) 0.71 | 0.76 ‘ 1.24
Cooling Method Convective cooling | Fan cooling
EMC Filter Optional
Ingress Protection Rating IP20 | P40 | P20 | IP40® | IP20 | IP40%
Table 9-1

The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.

See the derating curve diagram in Section 9-6.

vent near the capacitor (frame C/D/E /F)is IP20.

2
3. The IP rating of the wiring area (main circuit terminals and control terminals, frame A/B/C /D /E/F) and the
4

When the load is a shock or impact load, use a higher level model.
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230V, single-phase
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Frame A B
1A6MH21_ _ | 2A8BMH21_ _ 5A0MH21_ _
Model VFD_ _ SAA 1A6MH21AF | 2ABMH21AF
AN | EN | AN | EN AN | EN
Applicable Motor Output (kW) 0.2 0.4 0.2 0.4 0.75
Applicable Motor Output (HP) 1/4 1/2 1/4 1/2 1
_ Rated Output Capacity (kVA) 0.6 1.1 0.6 1.1 1.9
E’ Heavy Duty | Rated Output Current (A) 1.6 2.8 1.6 2.8 5.0
§ Carrier Frequency (kHz) "2 2—-15 (Default: 4)
E;’ Rated Output Capacity (kVA) 0.7 1.2 0.7 1.2 2.0
S | Normal Duty | Rated Output Current (A) 1.8 3.2 1.8 3.2 5.2
© Carrier Frequency (kHz) "2 2—-15 (Default: 4)
o | Rated Input Heavy Duty 5.1 7.3 5.1 7.3 1.2
£ | Current (A) | Normal Duty 5.8 8.3 5.8 8.3 1.7
9? Rated Voltage / Frequency Single-phase, 200-240 Vac (-15%— +10%), 50 / 60 Hz
§- Operating Voltage Range (Vac) 170-265
Frequency Range (Hz) 47-63
Weight (kg) 071 | o076 | 134 134 | 125
Cooling Method Convective cooling Fan cooling
EMC Filter Optional Built-in Optional
Ingress Protection Rating IP20 [IP40%| IP20 |IP40| IP20 |  IP20 IP20 |1P40"
Frame B C
7A5MH21_ _ 1MAMH21_ _
Model VFD_ _ SAA 5A0MH21AF
AN | EN | AF | AN | EN | AF
Applicable Motor Output (kW) 0.75 15 2.2
Applicable Motor Output (HP) 1 2 3
_ Rated Output Capacity (kVA) 1.9 2.9 4.2
8 Heavy Duty | Rated Output Current (A) 5.0 7.5 11
E Carrier Frequency (kHz) 2 2-15 (Default: 4)
= Rated Output Capacity (kVA) 20 3.2 4.8
% Normal Duty| Rated Output Current (A) 5.2 8.5 12.5
© Carrier Frequency (kHz) 2 2-15 (Default: 4)
o |Rated Input Heavy Duty 11.2 16.5 242
£ | Current (A) | Normal Duty 1.7 18.5 275
9? Rated Voltage / Frequency Single-phase, 200-240 Vac (-15%— +10%), 50 / 60 Hz
§ Operating Voltage Range (Vac) 170-265
Frequency Range (Hz) 47-63
Weight (kg) 1.34 | 124 [ 184 | 124 | 184
Cooling Method Fan cooling
EMC Filter Built-in | Optional  [Builtin|  Optional [ Built-in
Ingress Protection Rating IP20 | 1P407 IP20 | 1P40°2 | 1P20
Table 9-2
NOTE:

1

2
3.
4

The default is heavy duty mode.
The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.
See the derating curve diagram in Section 9-6.
The IP rating of the wiring area (main circuit terminals and control terminals, frame A/B/C /D /E /F) and the
vent near the capacitor (frame C/D/E/ F) is IP20.

When the load is a shock or impact load, use a higher level model.
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230V, three-phase

Frame A B
1A6MH23_ _ _ [2A8MH23_ | 5A0MH23_ TAS5MH23_ |
ModelVFD_ _ A
ANSA ‘ ENSA | ANSA | ENSA | ANSN | ENSN | ANSA | ENSA | ANSA | ENSA

Applicable Motor Output (kW) 0.2 0.4 0.75 0.75 1.5

Applicable Motor Output (HP) 0.25 0.5 1 1 2
- |z Rated Output Capacity (kVA) 0.6 1.9 1.9 1.9 29
_g T g Rated Output Current (A) 1.6 5.0 5.0 5.0 75
© T [ carrier Frequency (kHz) "2 2-15 (Default: 4)
é g 5 Rated Output Capacity (kVA) 0.7 1.2 2.0 2.0 3.0
g 53 Rated Output Current (A) 1.8 3.2 5.2 5.2 8.0

Z | Carrier Frequency (kHz) 2 2-15 (Default: 4)
o | Rated Input Heavy Duty 1.9 3.4 6.0 6.0 9.0
£ | Current (A) | Normal Duty 2.2 3.8 6.2 6.2 9.6
‘g Rated Voltage / Frequency Three-phase, 200-240 Vac (-15%— +10%), 50 / 60 Hz
§ Operating Voltage Range (Vac) 170-265

Frequency Range (Hz) 47-63

Weight (kg) 0.76 | 0.76 | 0.81 0.77 | 1.05
Cooling Method Convective cooling Fan cooling
EMC Filter Optional

Ingress Protection Rating

IP20 | 1P40 | IP20 [ 1P40° | IP20 | IP40°® | IP20 | IP40° | 1P20 | IP40"

Frame C D E F
11AMH23__|[17AMH23__[25AMH23__|33AMH23__[49AMH23__|65AMH23_
ModelVFD_ _ . SAA
AN | EN [AN4| EN | AN | EN | AN | EN | AN | EN | AN | EN
Applicable Motor Output (kW) 2.2 3.7 5.5 7.5 11 15
Applicable Motor Output (HP) 3 5 7.5 10 15 20
- | = _| Rated Output Capacity (kVA) 4.2 6.5 9.5 12.6 18.7 24.8
2 §g Rated Output Current (A) 11.0 17.0 25.0 33.0 49.0 65.0
E T 1 carrier Frequency (kHz) "2 2-15 (Default: 4)
E’. g > Rated Output Capacity (kVA) 4.8 7.4 10.3 13.7 19.4 26.3
g 5a Rated Output Current (A) 12.5 19.5 27.0 36.0 51.0 69.0
Z | carrier Frequency (kHz) 2 2-15 (Default: 4)
o | Rated Input Heavy Duty 13.2 204 30.0 39.6 58.8 78.0
£ | Current (A) Normal Duty 15.0 23.4 32.4 43.2 61.2 82.8
éﬁ: Rated Voltage / Frequency three-phase, 200-240 Vac (-15 %— +10 %), 50 / 60 Hz
é— Operating Voltage Range (Vac) 170-265
Frequency Range (Hz) 47-63
Weight (kg) 124 | 124 | 207 | 397 | 397 6.30
Cooling Method Fan cooling
EMC Filter Optional
Ingress Protection Rating IP20 [IP40] IP20 [1P4073] IP20 [IP40°3] IP20 [IP40°3] IP20 [IP407¢] IP20 [IP40"

NOTE:
1.

2
3.
4

The default is heavy duty mode.

Table 9-3

The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.

See the derating curve diagram in Section 9-6.

The IP rating of the wiring area (main circuit terminals and control terminals, frame A/B/C /D /E /F) and the
vent near the capacitor (frame C/ D/ E / F) is IP20.
When the load is a shock or impact load, use a higher level model.
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Frame G
Model VFD_ _ SAA 75AMH23AN_ _ 90AMH23AN_ _ 120MH23AN_ _ 146MH23AN_ _

Applicable Motor Output (kW) 18.5 22 30 37 (45) *3

Applicable Motor Output (HP) 25 30 40 50 (60) *3
R Rated Output Capacity (kVA) 28.9 34.4 46.9 57.8
_g ;3 3| Rated Output Current (A) 75 90 120 146
& Carrier Frequency (kHz) 2-15 (Default: 4)
é (—EU > Rated Output Capacity (kVA) 31.6 37.6 51.3 63.3
g 53 Rated Output Current (A) 81 102 134 160

Z | carrier Frequency (kHz) "2 2-15 (Default: 4)
o | Rated Input Heavy Duty 77 92 117 143
£ | Current (A) | Normal Duty 85 103 126 151
9? Rated Voltage / Frequency Three-phase, 200—240 Vac (-15%— +10%), 50 / 60 Hz
§ Operating Voltage Range (Vac) 170-265

Frequency Range (Hz) 47-63

Weight (kg) 1.8 | 1.8 | 33 | 335
Cooling Method Fan cooling
EMC Filter Optional | Built-in | Optional | Builtin | Optional | Built-in | Optional | Built-in
Ingress Protection Rating 1P20
Table 9-4
NOTE:

1. The default is heavy duty mode.

2. The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.
See the derating curve diagram in Section 9-6.

3. The value in the parentheses is the applicable motor power under normal duty.

4. When the load is a shock or impact load, use a higher level model.
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9-3 460V Models

460V, three-phase

Frame A B
1ABMH43_ 3A0MH43
Model VFD_ A 1A5MH43AFSAIBAOMH43AFSA|
ANSA ‘ ENSA |ANSN|ENSN|ANSA|ENSA
Applicable Motor Output (kW) 0.4 0.75 0.75 0.4 0.75
Applicable Motor Output (HP) 0.5 1 1 0.5 1
_ Rated Output Capacity (KVA) 1.1 2.3 2.3 1.1 2.3
E ngt‘;y Rated Output Current (A) 15 3.0 3.0 15 3.0
& Carrier Frequency (kHz) 2 2-15 (Default: 4)
= Rated Output Capacity (kVA) 14 2.5 2.5 1.4 2.5
= Ng::;a' Rated Output Current (A) 18 3.3 3.3 18 3.3
© Carrier Frequency (kHz) "2 2-15 (Default: 4)
| Rated Input| Heavy Duty 2.1 4.2 4.2 2.1 4.2
£ | Current (A) | Normal Duty 2.5 4.6 4.6 25 4.6
9? Rated Voltage / Frequency Three-phase, 380—480 Vac (-15 %- +10 %), 50 / 60 Hz
8 | Operating Voltage Range (Vac) 323-528
Frequency Range (Hz) 47-63
Weight (kg) 0.76 | o081 077 | 134 | 1.34
Cooling Method Convective cooling Fan cooling
EMC Filter Optional Built-in
Ingress Protection Rating IP20 | IP40°® | IP20 [IP40°2 IP20 |IP40" IP20
Frame B C D
4A2MH43_ | BA7TMH43_ | 9A0MH43_ | 13AMH43_ | 17AMH43_
ModelVFD_ . SAA
AN | EN | AF | AN |EN| AF | AN | EN | AF [ AN | EN | AF | AN | EN | AF
Applicable Motor Output (kW) 1.5 2.2 3.7 5.5 7.5
Applicable Motor Output (HP) 2 3 5 7.5 10
_ Rated Output Capacity (kVA) 3.2 43 6.9 9.9 13.3
g’ ngt‘;,y Rated Output Current (A) 4.2 5.7 9.0 13.0 175
© Carrier Frequency (kHz) 2 2-15 (Default: 4)
= Rated Output Capacity (kVA) 3.5 5.0 8.0 11.1 15.1
§ NSUP;" Rated Output Current (A) 46 6.5 105 14.5 19.8
Carrier Frequency (kHz) 2 2-15 (Default: 4)
o Rated Input| Heavy Duty 5.8 6.1 9.9 14.3 19.3
£ |Current (A)| Normal Duty 6.4 7.2 11.6 16.0 21.8
‘(Ij Rated Voltage / Frequency Three-phase, 380-480 Vac (-15 %— +10 %), 50 / 60 Hz
8 | Operating Voltage Range (Vac) 323-528
Frequency Range (Hz) 47-63

Weight (kg)

1.05 [1.34] 124 [|1.84] 124 [1.84] 207 [293] 207 [293

Cooling Method Fan cooling
EMC Filter Optional Blijrilt- Optional Blijrilt- Optional Blilrilt' Optional Blilrilt' Optional Blijrilt-
Ingress Protection Rating P20 |74 1p2o |P40] 120 |PA0] ip2o |PA0| yp2o P40
Table 9-5

NOTE:
1.

2
3.
4

The default is heavy duty mode.

The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.
See the derating curve diagram in Section 9-6.
The IP rating of the wiring area (main circuit terminals and control terminals, frame A/B/C /D /E /F) and the
vent near the capacitor (frame C/ D/ E / F) is IP20.
When the load is a shock or impact load, use a higher level model.
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460V, three-phase

Frame E F
Model VED SAA 25AMH43_ 32AMH43 38AMH43 45AMH43_
————————— AN [ EN | AF [ AN [EN | AF [ AN [ EN | AF [ AN | EN | AF
Applicable Motor Output (kW) 11 15 18.5 22
Applicable Motor Output (HP) 15 20 25 30
_ Rated Output Capacity (kVA) 19.1 24 .4 29 34.3
2 Hslft‘;y Rated Output Current (A) 25.0 32.0 38.0 45.0
© Carrier Frequency (kHz) "2 2-15 (Default: 4)
= Rated Output Capacity (kVA) 21.3 27.4 31.6 37.3
é;l NgLTya' Rated Output Current (A) 28.0 36.0 415 49.0
Carrier Frequency (kHz) %2 2-15 (Default: 4)
> | Rated Input Heavy Duty 27.5 35.2 41.8 49.5
£ | Current(A) | Normal Duty 30.8 39.6 457 53.9
‘g Rated Voltage / Frequency Three-phase, 380—480 Vac (-15%— +10 %), 50 / 60 Hz
§ Operating Voltage Range (Vac) 323-528
- Frequency Range (Hz) 47-63
Weight (kg) 397 |519] 397 |519] 630 [856] 630 856
Cooling Method Fan cooling
EMC Filter Optional Bli.lr:|t- Op;lon BliJr:It- Opatllon BliJr:It- Op;:on Blijr:lt—
Ingress Protection Rating IP20 [1P40°?] IP20 IP40°3| IP20 IP40°3| IP20 IP40°3| IP20
Frame G H |
Model VED SAA 60AMH43 | 75AMH43 | 91AMH43 | 112MH43 | 150MH43
_________ AN | AF AN AF AN AF AN AF AN AF
Applicable Motor Output (kW) 30 37 45 55 75
Applicable Motor Output (HP) 40 50 60 75 100
- Rated Output Capacity (kVA) 46.9 57.8 70.3 85.9 117.2
g Hsuat‘;y Rated Output Current (A) 60 75 91 112 150
© Carrier Frequency (kHz) 2 2-15 (Default: 4)
= Rated Output Capacity (kVA) 51.3 63.3 76.9 94 128.2
§ NgLrgla' Rated Output Current (A) 69 85 108 128 180
Carrier Frequency (kHz) 2 2-15 (Default: 4)
o | Rated Input Heavy Duty 63 66 80 110 147
£ | Current(A) | Normal Duty 725 77 97 123 173
ﬂg Rated Voltage / Frequency Three-phase, 380—480 Vac (-15 %— +10 %), 50 / 60 Hz
é Operating Voltage Range (Vac) 323-528
- Frequency Range (Hz) 47-63
Weight (kg) 1.7 | 1.6 [ 251 | 306 [ 286 | 325 | 36 [ 425 | 39 [ 48
Cooling Method Fan cooling
EMC Filter Optional| Built-in ‘Optional‘ Built-in ‘Optional‘ Built-in |Optiona|‘ Built-in |Optiona|‘ Built-in
Ingress Protection Rating IP20
Table 9-6
NOTE:

1. The default is heavy duty mode.

2 The value of the carrier frequency is set in the factory. To increase the carrier frequency, decrease the current.
See the derating curve diagram in Section 9-6.

3.  The IP rating of the wiring area (main circuit terminals and control terminals, frame A/B/C/D/E/F) and the
vent near the capacitor (frame C/ D/ E / F) is IP20.

4 When the load is a shock or impact load, use a higher level model.
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9-4 General Specifications

Control
Characteristics

Control Method

V/F, SVC, FOC, V/IF+PG, FOC+PG, TQC+PG

Applied Motor

IM (Induction Motor), PM motor control (IPM and SPM)

Max. OUPUL 4 00-599.00Hz
requency
150% / 3 Hz (V/IF, SVC, V/IF+PG control for IM, Heavy duty)
200% /0.5 Hz (FOC control for IM, Heavy duty)
Starting 200% /0 Hz (FOC+PG control for IM, Heavy duty)
Torque*' 100% / (1/20 of motor rated frequency) (SVC control for PM, Heavy duty)

150% /0 Hz
200% /0 Hz

(FOC control for PM, Heavy duty)
(Closed loop vector control w/ PG for PM, Heavy duty)

Speed Control
Range*!

1:50
1: 100
1: 1000
1: 20
1

(V/IF, SVC, V/IF+PG control for IM, Heavy duty)
(FOC control for IM, Heavy duty)
(FOC+PG control for IM, Heavy duty)
(SVC control for PM, Heavy duty)
: 100 (FOC control for PM, Heavy duty)
1: 1000 (Closed loop vector control w/ PG for PM, Heavy duty)

Overload
Capability

Normal duty:

120% of rated current can endure for 1 minute during every 5 minutes
150% of rated current can endure for 3 seconds during every 30 seconds.
Heavy duty:

150% of rated current can endure for 1 minute during every 5 minutes
200% of rated current can endure for 3 seconds during every 30 seconds

Frequency
Setting Signal

0-10V/+10--10V
4-20 mA/0-10V
1 channel pulse input (33 kHz), 2 channel pulse output (33 kHz)

Main Function

Multiple motor switches (maximum eight independent motor parameter settings),
Fast start-up, Deceleration Energy Back (DEB) function, Wobble frequency function,
Fast deceleration function, Master and Auxiliary frequency source selectable,
Momentary power loss ride thru, Speed search, Over-torque detection, Torque limit,
16-step speed (max.), Accel./ decel. time switch, S-curve accel. / decel., three-wire
sequence, JOG frequency, Upper / lower limits for frequency reference, DC injection
braking at start and stop, PID control, Built-in PLC (5K steps), Positioning function,
Tension control function, Built-in RS-485 (Modbus) and CANopen.

Application |Built-in application parameter groups (selected by industry) and user-defined
Macro application parameter groups.
. Moto_r Over-current, Over-voltage, Over-temperature, Phase loss, Over-load
Protection Protection

Characteristics

Stall Prevention

Stall prevention during acceleration, deceleration and running (independent
settings)

Accessory

Communication
Cards

DeviceNet, EtherNet/IP, Profibus DP, Modbus TCP, EtherCAT

PG Cards

EMM-PGO1L (ABZ, Line Driver)
EMM-PGO010 (ABZ, Open Collector)
EMM-PGO1R (Resolver, applicable to permanent magnet synchronous AC motor )

1/0 Extension

EMM-D33A (Digital Card — 3-in 3-out)
EMM-A22A (Analog Card — 2-in 2-out)

Cards EMM-R2CA (Relay Card, output via 2 C contacts)

EMM-R3AA (Relay Card, output via 3 A contacts)

External DC
Power Supply EMM-BPS02 (DC 24 V power supply card)
Product Compliance*? UL, CE, RCM, RoHS, REACH
Safety Standard*? TOV (SIL 2)
Table 9-7
NOTE:

1. Control accuracy may vary depending on the environment, application conditions, different motors or encoders.
For details, contact our company or your local distributor.

2. For information on Certifications and Declaration of Conformity (DoC), visit
Delta | Download Center (deltaww.com)
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9-5 Environment for Operation, Storage and Transportation

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

Environment

installation | 1£60364-1/ 1IEC60664-1 Pollution degree 2, indoor use only.
ocation
-20-50°C
_ IP20 /UL Open Type _20-60°C _(Derating required)
Operation IP40 / NEMA 1/ UL Type 1| -20-40°C
Surrounding Installed side by side -20-55°C (Derating required)
Temperature Storage -40-85°C
Transportation -20-70°C
Non-condensation, non-freezing
Operation Max. 90%
HE?ntiz(ijty 'Sr:g;as%?)r/tation Max. 95%
No condense water
Operation 86—-106 kPa
ATse® | Sroreaetiaton | 70-106 kPa
IEC 60721-3-3
Operation Class 3C2; Class 352
Pollution Level | Storage Class 2C2; Class 252
Transportation Class 1C2; Class 1S2

Concentrate prohibited

Altitude Operable at altitude below 1000 m (derating if operated over 1000 m)
St
Package Or89€ | |STA procedure 1A (according to weight) IEC 60068-2-31
Drop Transportation
In Operation 1.0 mm, peak to peak value range from 2-13.2 Hz; 0.7-1.0 G range from
Vibration P 13.2-55 Hz; 1.0 G range from 55-512 Hz; complies with IEC 60068-2-6.
Not in 2.5 G peak, from 5 Hz-2 kHz
Operation 0.015" maximum displacement
In Operation | 15 G, 11 ms; complies with IEC / EN 60068-2-27.
I t i
mpac Not in 30 G*
Operation
Table 9-8
NOTE:

1. 20G for Frame A - D option card installing kit
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9-6 Derating for Ambient Temperature and Altitude

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

® 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

If the AC motor drive operates at the rated current, the ambient temperature
needs to be between -20-50°C. If the temperature is above 50°C, decrease
2.5% of the rated current for every 1°C increase in temperature. The
maximum allowable temperature is 60°C.

IP20 / UL Open Type

If the AC motor drive operates at the rated current, the ambient temperature
needs to be between -20—40°C. If the temperature is above 40°C, decrease
2.5% of the rated current for every 1°C increase in temperature. The
maximum allowable temperature is 60°C.

IP40 / NEMA1 / UL Type 1

Table 9-9
Ambient temperature derating curve

Derating for Ambient Temperature

. 1DD B -.“’ B &
5'_‘ Ty
= 90 T~
~-
5 an - —
; ol - -~ .
= TD - L
= - -
o
T .. hat
_'0_.: Lill) -
il T~
o 50 -~
= 30 35 40 45 50 55 B0
e Ambient temperature (°C)
=——g— P20 / UL Open Type = g=— |P40/ MEMAT / UL Type 1

Fig. 9-1
IP20 / UL Open Type:

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

value:
mbient temperature (Ta) /
100% load
Carrier 30 35 40 45 50 55 60
frequency (kHz)
Default 100 100 100 100 100 87 75
Table 9-10

IP40 / NEMA 1 / UL Type 1:
The rated output current derating (%) in normal duty / heavy duty when carrier frequency is the default

value:
mbient temperature (Ta) /
100% load
Carrier 30 35 40 45 50 55 60
frequency (kHz)
Default 100 100 100 87 75 63 50
Table 9-11
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Altitude derating curve

Condition Operating Environment
If the AC motor drive is installed at an altitude of 01000 m, follow normal operation restrictions.
High Altitude For altitudes of 1000-2000 m, decrease 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 grounding is 2000
m. If installing at an altitude higher than 2000 m is required, contact Delta for more information.
Table 9-12
Altitude derating curve
105
100
'g 95
- 90
3
= 8
z
3 80
S 0 500 1000 1500 2000 2500
5 Altitude (m)
Fig. 9-2
The rated output current derating (%) for different altitudes above sea level:
Altitude (m) 0 1000 1500 2000
Output Current /
100 100 95 90
Rated Current (%)
Table 9-13
For IP20 / UL Open Type
Current derating at ambient temperature
Ambient temperature 40°C 45°C 50°C
0-1000 100%
Operating altitude (m) 1001-1500 100% 95%
1501-2000 100% 95% 90%
Table 9-14
For IP40 / NEMA1 / UL Type 1
Current derating at ambient temperature
Ambient temperature 30°C 35°C 40°C
0-1000 100%
Operating altitude (m) 1001-1500 100% 95%
1501-2000 100% 95% 90%

9-11

Table 9-15



Chapter 9 Specification | MH300

Carrier frequency derating curve

Normal duty (Pr.00-16 = 0)

® Space vector pulse width modulation (SVPWM) mode

230V models
230V models
120
e
— 100 —
= -
£ 80 TT=IT
S 60 I
= -_
£
= 40
(=]
E 20
o
|
© 0 2 4 G a 10 12 14 16
£ Fc (kHz)
- = =50°C 40 °C
Fig. 9-3
In normal duty, the rated output current of SVPWM mode in different carrier frequency. (Unit: %
Fc (kHz)
Ambient 2 | 3| 4|5 |6 |7 |89 |11 ]|12]|13]14]15
temperature (Ta
100% load
50°C 100 | 100| 94 | 88 | 83 | 79 | 75 | 1 68 | 65 | 62 | 59 | 56 | 54
40°C 100 | 100 | 100 | 97 | 9N 86 | 81 77 | 73 | 70 | 67 | 64 | 61 59
Table 9-16
460V models
460V models
120
E
= 100 =
= ™
£ 80 =
= 60 F=aT
= e
=1 o
T 40 ===
(=]
E 20
o
o 0
© 0 2 4 ] 3 10 12 14 16
£ Fc (kHz)
- = =50°C 40 °C
Fig. 9-4
In normal duty, the rated output current of SVPWM mode in different carrier frequency. (Unit: %
Fc (kHz)
Ambient 2 | 3| 4|56 |7 |8 |9 |10]1]|12]13]14]15
temperature (Ta
100% load
50°C 100 | 100|100 | 91 | 82 | 74 | 67 | 61 | 55 | 50 | 46 | 43 | 40 | 37
40°C 100 | 100 | 100 | 100 | 91 | 83 | 76 | 69 | 63 | 57 | 53 | 49 | 46 | 43
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® Dual pulse-width modulation (DPWM) mode
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230V models
120
s
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2 80 =
Z 60 -
=
(=
5 40
(=]
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- = =50 °C =—iq0C
Fig. 9-5
In normal duty, the rated output current of DPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2| 3| 4|5 |6 | 7|89 ]|10]|1]|12]13]14] 15
temperature (Ta
100% load
50°C 100 | 100|100 | 100 | 94 | 90 | 86 | 83 | 80 | 77 | 75 | 72 | 70 | 68
40°C 100 | 100 | 100 | 100 | 100 | 100 | 96 | 91 | 87 | 84 | 81 | 78 | 75 | 73
Table 9-18
460V models
460V models
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E
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2
2 a0
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o
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z
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2
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Fig. 9-6
In normal duty, the rated output current of DPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2| 3| 4|5 |6 | 7|89 ]|10]|1]|12]|13]14] 15
temperature (Ta
100% load
50°C 100 | 100| 100 | 100 | 100 | 94 | 88 | 82 77 | 72 | 67 | 62 | 58 | 55
40°C 100 | 100| 100 | 100 | 100 | 100 | 96 | 91 86 | 81 76 | 71 67 | 63
Table 9-19
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Heavy duty (Pr.00-16 = 1)

® Space vector pulse width modulation (SVPWM) mode

230V models
230V models
120
= 100 -
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Fig. 9-7
In heavy duty, the rated output current of SVPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2 | 3| 4|5 |6 |7 |89 |11 ]|12]|13]14]15
temperature (Ta
100% load
50°C 100 | 100 | 100 | 100 | 96 | 91 | 87 | 83 | 79 | 75 | 72 | 69 | 66 | 63
40°C 100 | 100 | 100 | 100 | 100 | 100 (100 | 95 | 90 | 86 | 82 | 78 | 75 | 72
Table 9-20
460V models
460V models
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< 100 —
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Fig. 9-8
In heavy duty, the rated output current of SVPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2 | 3| 4|5 |6 |7 |89 |11 ]|12]|13]14]15
temperature (Ta
100% load
50°C 100 | 100 | 100 | 100 | 98 | 89 | 81 | 74 | 68 | 62 | 57 | 53 | 49 | 46
40°C 100 | 100 | 100 | 100 | 100 | 98 | 90 | 82 | 75 | 69 | 64 | 60 | 56 | 52

Table 9-21
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® Dual pulse-width modulation (DPWM) mode

230V models
230V models
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Fig. 9-9
In heavy duty, the rated output current of DPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2| 3| 4|5 |6 | 7|8 ]9 |10|1]|12]13]|14]15
temperature (Ta
100% load
50°C 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 96 | 93 | 90 | 87 | 84 | 81 | 79
40°C 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 96 | 93 | 90
Table 9-22
460V models
460V models
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Fig. 9-10
In heavy duty, the rated output current of DPWM mode in different carrier frequency. (Unit: %)
Fc (kHz)
Ambient 2| 3| 4|5 |6 | 7|89 ]|10]|1]|12]|13]14]15
temperature (Ta
100% load
50°C 100 | 100 | 100 | 100 | 100 | 100 (100 | 98 | 92 | 86 | 81 | 76 | 72 | 68
40°C 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 96 | 90 | 84 | 79 | 75

Table 9-23
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Chapter 10 Digital Keypad

10-1  KPMH-LCO01 Keypad

10-2 Descriptions of Keypad Functions

10-3 Keypad Operation Process

10-4 Reference Table for the 16-segment Digital Keypad LED Display
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10-1 KPMH-LC01 Keyboard

Main Display Area

Displays Frequency, Current, Voltage, Alssum
Steering, User-defined Units, Errors, RUN [~ [~

and more. FWD ==
Rev |

Status Display Area

Run Key
Starts the drive.

Stop / Reset Key
Stops the drive and resets after error.

10-2 Descriptions of Keypad Functions

Selection Key for Display Screen
Changes the Display Screen mode.

Digital dial
1.Rotate to adjust the value of frequency or parameters,
or select the parameters.
2.Press to:
A. Enter parameter setting page.
B. Save parameter or mode setting.
C. Enter sub-layer page, like APP or COPY functions.

Left Shift Key
Changes the set value and parameters.

Displayed items

Descriptions

RN T T 150

FWD (== (== PLC
rev ) LILLLIL

Displays the present frequency setting for the drive

RN AT rsrer
FWD (== == PLC
rev ) L_ILLLIL

Displays the actual frequency output to the motor

3 I sToP
! I I =PLC

Displays the user-defined output of a physical quantity
This example is for parameter Pr.00-04 = 30

RUN I::I

Displays the load current

Forward command

Reverse command

RUN )™ "l |
RN ) T[]
REV l l.- l._ b &

Executes / stops the PLC function

Application selection function

T RIRINIREr
rev _ L | |

Parameter copy function

== ;=={ STOP
-.I | PLC

Displays the count value

RS

- PLC
R

Displays a parameter item

RUN ‘| I"I STOP .

oo I | |Pe Displays the content of a parameter value

RUN I" I" STOP i

FWD [~ P Displays an external fault

REV fo

RN I ST Displays the data that has been accepted and automatically
> (T PLC . .

rev L_J1 L] stored in the internal memory

A I SToR Displays the data set that is not accepted or has exceeded the
PR PLC

rev  |L_| | value

o ICC1 T

REV _C_| L: L‘ |

Displays the drive is in the booting process, and the display will be
cleared when the process is finished.
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10-3Keypad Operation Process

A. Main Page Selection

I -~ [ -~ S - [ -
= e =y e I

- il - Kl - R
=y = i

Note 1: Press in page selection mode s~ to enter parameters setting.
Note 2: When Pr.13-00#0, the APP page then appears.

Setting parameters
Ly
= IEH -~ T - R

< Parameter setting Input data error
successful.

Note: In the parameter setting mode, you can press to return to the selection mode.

To shift data

START
I - R ~
I ~,

Setting direction (When the operation source is the digital keypad.)
-
NN = = [ET

¥ oor Y ¥ or Y

+

Setting PLC Mode
IM -»m = m-» = [ FLIEE ]

IR Enter PLC2 mode

- »-»m

Enter PLC1 Mode

Copy Parameter (Copy parameter to keypad)
=
m -:»m = m@v LA - B

Progress display Copy completed
-~ starts from 1%
or +
Select FILE1, FILE2,
FILE3, and FILE4 to save

_P"
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Copy Parameter (Copy parameter to the drive)
—
m @*m => m© A - i

Progress display Copy completed
-~ starts from 1%
or +
Select FILE1, FILEZ2,
FILE3, and FILE4 to save

_P"

B. F Page (Frequency command setting page)

General Mode 1
(maximum operating frequency Pr.01-00 is 2 digits; for example, Pr.01-00 = 60.00 Hz)

M¢M¢M$m
I . i Tz T
¢m = [l - ®m¢m
B ™ B . B~ %]
- [ - I
B~

.\4

General Mode 2
(maximum operating frequency Pr.01-00 is 3 digits; for example, Pr.01-00 = 599.0 Hz)

ESE- N - W -
< 400 — G T 55 -
=" . B ™ B ™. B %]
~ R - IR mw’m@m
B~ I‘4 B~ B ™. B ™.

- [ - EEEE - IR

B~ B @™
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C. Application Selection Page

The Application Selection page displays APP, but does not show the APP page when Pr.13-00 =0
The description of Pr.13-00 setting is as follows:

Pr.13-00=0
The application selection is inactive and does not show on the display.

G -~ I — N -~ B - BT -
EE R (R e - .

Pr.13-00 = 1 specifies a user-defined application, and the keypad displays “USER”.

m = m => User-defined parameters displays in sequence => parameters setting

< & = &

Pr.13-00 = 2 specifies the Compressor application, and the keypad displays “CoPr”.

m = m => Industrial application displays in sequence => parameters setting

< @& = &

Pr.13-00 = 3 specifies the Fan application, and the keypad displays “FAN”.

m = => Industrial application displays in sequence => parameters setting

<= @3 < @&

Pr.13-00 = 4 specifies the Pump application, and the keypad displays “PUMP”.
m = I'HI"H' => Industrial application displays in sequence =»> parameters setting
i<y

Pr.13-00 = 5 specifies the Conveyor application, and the keypad displays “CnYr".

m = m => Industrial application displays in sequence => parameters setting

< & < @

Pr.13-00 = 6 specifies the Machine Tool application, and the keypad displays “CNC”.

m = => Industrial application displays in sequence => parameters setting

<= HE < &

Pr.13-00 = 7 specifies the Packing application, and the keypad displays “PACK”.

l'l“ \ => Industrial application displays in sequence => parameters setting

Pr.13-00 = 8 specifies the Textile application, and the keypad displays “TILE”.
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m = m => Industrial application displays in sequence => parameters setting

I= & I |

Pr.13-00 = 9 specifies the PCB Machine application, and the keypad displays “PCB”.

m = m => Industrial application displays in sequence => parameters setting

<= B <= &

When Pr.13-00 is not 0, the corresponding parameters appear in the APP page according to the
setting for Pr.13-00. In each selected application, you can view the parameters by pressing the digital
dial button. If Pr.13-00 = 1, you do not set any parameters. In Pr.13-01-Pr.13-50, you cannot enter the
other functions of the USER page. The parameters setting in APP is the same as in the other parameters

groups: rotate and then press the digital dial to select and set the parameter’s value.
Follow the process below to set the user-defined application selection (Pr.13-00 = 1).

Set Pr.13-00=1 to enable the
user-defined application
selection.

Set Pr.13-01-Pr.13-50 user-
defined parameters in
sequence.

After finishing setting, press
MODE to display the APP

page, and then press ENTER to
display the USEr page. Press
digital dial again to display the
user-defined parameters.

l

To remove a user-defined
parameter, return to Pr.13-01—
Pr.13-50 and set the
parameters as 0.00 from the
last defined parameter in

To change a user-defined
parameter, return to Pr.13-01—
Pr.13-50 to modify the setting
value.

Use digital dial to select the
user-defined parameters, and
press digital dial to check and
set the setting.

sequence.

1. Activate the application selection by setting Pr.13-00.

2. After setting Pr.13-00 = 1, you can enter the definitions for Pr.13-01-50.

3. The default setting for Pr.13-01-50 is P 0.00. Press the digital dial to set the corresponding parameters
for Pr.13-01-50 in sequence.

4. Setting the corresponding parameters for Pr.13-01-50 is the same as in other parameter groups: rotate
and press the digital dial to select and set the parameter’s value.
Note 1: you cannot set values for read-only parameters.
Note 2: you must set Pr.13-01, 02...50 in sequence, or the display shows “Err”.

5. To change the corresponding parameters, go back to Pr.13-01-13-50 to modify.

6. After setting, to remove a set parameter, set the last parameter (set to 0.00) first, or the display shows
“Err”.
For example, if there are 5 user-defined parameters (Pr.13-01, 13-02...13-05), to remove Pr.13-02,
remove Pr.13-05, then 13-04, then 13-03 and then 13-02.

7. When finished setting, press MODE to go back to APP page, and the press the digital dial again. The
Keypad displays “USER”. After you press the digital dial again, the corresponding parameter that you
set appears.

10-6
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Follow the process below to set specific application selection (Pr.13-00 = 2-8).

After selecting your application,

press MODE to return to the APP Rotate the digital dial to
Set Pr.13-00 = 2-8 page. Then, press digital dial to select the defined
(2-8 represent different | — [enter into the industry-specific — | parameters, and the
industries). short name page. Pressing digital press it to check the
dial again displays the application setting.

macro parameters for the industry.

D. Parameter setting

D-1. Unsigned parameter
(Parameter setting range = 0; e.g.: Pr.01-00)
Without using the left shift key: rotate the digital dial to select and adjust the parameters.

2. Using the left shift key: After you press the left shift key, and the last digit starts to blink. Press the
left shift key to move the blinking cursor to the digit to adjust, and increase the value by rotating
the digital dial clockwise. The value goes back to 0 after 9. Decrease the value by rotating the
digital dial counter-clockwise. The value goes to 9 after 0.

For example: the default setting for Pr.01-00 is 60.00. Pressing the left shift key causes the
blinking cursor to move one digit to the left:

IS - SR - IS - T - K

Il (<EE (vEE U<

The upper setting limit for Pr.01-00 is 599.00. If you set a value greater than 599.00, “Err”
appears after you press the digital dial, and then the keypad shows the upper limit (599.00) for a
second to remind you of the incorrect setting. The setting remains as the original value and the
cursor returns to the last digit.

D-2. Signed parameter setting status 1
(Parameter setting range can be less than 0, e.g.: 03-03)
Without using the left shift key: rotate the digital dial to select and adjust the parameters.

2. Using left shift key: After pressing left shift key, the last digit starts to blink. Press the left shift key
to move to the digit to adjust, and increase the value by rotating the digital dial clockwise. The
value goes back to 0 after 9. Decrease the value by rotating the digital dial counter-clockwise,
and the value goes to 9 after 0.

3. Press left shift button to shift the blinking cursor one digit to the left. When you shift to the first

digit and press the digital dial, the digit “0” changes to “-” (minus).

For example: the default setting for Pr.03-03 is 0.0. If the value should be -100, then use the left
shift key to shift the blinking cursor to the hundreds digit. Rotate the digital dial clockwise to 1,

and then press left shift to move to the first digit. Rotate the digital dial from “0” to “-”.

10-7
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TN - I - I - I -

os 02000 B8 - 1000
=
The upper limit for Pr.03-03 is 100.0 and lower limit is -100.0. If the value is more than 100.0
or less than -100.0, “Err” appears after you press the digital dial, and then the keypad shows the

upper limit (100.0) or lower limit (-100.0) for a second to remind you of the incorrect setting. The
setting value remains as the original set value, and the cursor returns to the last digit.

D-3. Signed parameter setting status 2

(Parameter setting range can be less than 0, and the lower limit < -100.00, with two decimal
places, e.g. Pr.03-74)

Do not use the left shift key: rotate the digital dial to select and adjust the parameters.
Use the left shift key: After pressing left shift key, and the last digit starts to blink. Press the left
shift key to move to the digit to adjust, and then increase the value by rotating the digital dial
clockwise. The value goes back to 0 after 9. Decrease the value by rotating the digital dial counter-
clockwise, and the value goes to 9 after 0.

Press left shift button to shift the blinking cursor one digit to the left. When you shift to the

first digit and press the digital dial, the digit “0” changes to “-” (minus).

Note: When the parameter value can be set to 2 decimal places, and the set value has hundred
digits, then you cannot shift the blinking cursor with the left shift key.

For example: change Pr.03-74 from -100 to 100

B - m@.m - I - I

r\

i< Il = I
WS - WD ~ W - N
= I R

The upper limit for Pr.03-74 is 100.00 and lower limit is -100.00. If you set a value of more

than 100.0 or less than -100.0, “Err” appears after you press the digital dial, and then the keypad
shows the upper limit (100.0) or lower limit (-100.0) (only 1 decimal) for a second to remind you
of the incorrect setting. The setting value remains as the original set value. The cursor returns to
the last digit.
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10-4 Reference Table for the 16-segment Digital Keypad LED Display

[ Number [[ 0 || 1+ [[ 2 || 3 |[ 4 [[ 5 /[ 6 [[ 7 || 8 ][ 9 |
esegmentaispiay|| {1 || 1 || || A (M |5 B TILE Y
| Aphabet [[ A || a [[ B || b |[ ¢ [[ ¢ |[ D J[ d || E |J[ e |
t6-segmentdisplayl| F{ || - [ B | b |[L ||c || 5 || d || E | e
Alphabet F f G g H h | i J j
16-segment display F -F [i - H I"| ::: ‘| L J :.
Alphabet K k L M m N n O o]
16-segment display l-( - L - M - N M [] (1
Alphabet P p Q q R r S s T t
16-segment display FI - [;{ I:: I:;I [ 5 - T i:
Alphabet U u \Y \% W w X X Y y
16-segment display U Ll l,’ |: :| IJJI L )( - l:= -
Alphabet A z
16-segment display Z -
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Chapter 11 Summary of Parameter Settings

00 Drive Parameters

01 Basic Parameters

02 Digital Input / Output Parameters
03 Analog Input / Output Parameters
04 Multi-Step Speed Parameters

05 Motor Parameters

06 Protection Parameters (1)

07 Special Parameters

08 High-function PID Parameters

09 Communication Parameters

10 Speed Feedback Control Parameters
11 Advanced Parameters

12 Tension Control Parameters

13 Macro (User-defined)

14 Protection Parameters (2)
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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. See Chapter 12 for more details about 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

102: 110 V, 1 Phase, 0.25 HP
103: 110 V, 1 Phase, 0.5 HP
104: 110 V, 1 Phase, 1 HP
302: 230 V, 1 Phase, 0.25 HP
303: 230 V, 1 Phase, 0.5 HP
304: 230 V, 1 Phase, 1 HP
305: 230 V, 1 Phase, 2 HP
306: 230 V, 1 Phase, 3 HP
202: 230V, 3 Phase, 0.25 HP
203: 230V, 3 Phase, 0.5 HP
204: 230V, 3 Phase, 1 HP
205: 230V, 3 Phase, 2 HP
206: 230 V, 3 Phase, 3 HP
00.00 AC motor drive identity 207: 230 V, 3 Phase, 5 HP Read only
code 208: 230V, 3 Phase, 7.5 HP
209: 230V, 3 Phase, 10 HP
210: 230V, 3 Phase, 15 HP
211: 230V, 3 Phase, 20 HP
212: 230V, 3 Phase, 25 HP
213: 230V, 3 Phase, 30 HP
214: 230V, 3 Phase, 40 HP
215: 230V, 3 Phase, 50 HP
403: 460 V, 3 Phase, 0.5 HP
404: 460 V, 3 Phase, 1 HP
405: 460 V, 3 Phase, 2 HP
406: 460 V, 3 Phase, 3 HP
407: 460 V, 3 Phase, 5 HP
408: 460 V, 3 Phase, 7.5 HP
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Pr. Parameter Name Setting Range Default

409: 460 V, 3 Phase, 10 HP
410: 460 V, 3 Phase, 15 HP
411: 460V, 3 Phase, 20 HP
412: 460V, 3 Phase, 25 HP
413: 460V, 3 Phase, 30 HP
414: 460V, 3 Phase, 40 HP
415: 460V, 3 Phase, 50 HP
416: 460V, 3 Phase, 60 HP
417: 460V, 3 Phase, 75 HP
418: 460V, 3 Phase, 100 HP

AC motor drive rated
00-01 Display by models Read only
current

: No function

: Write protection for parameters

: Reset kWh display to 0

: Reset PLC (including CANopen Master Index)

: Reset CANopen index (slave)

© N O o0 =~ O

: Reset all parameters to defaults with base frequency
at 50 Hz

00-02 | Parameter reset 10: Reset all parameters to defaults with base frequency 0
at 60 Hz

11: Reset all parameters to defaults with base frequency
at 50 Hz (keep the setting values of user-defined
Pr.13-01-13-50)

12: Reset all parameters to defaults with base frequency

at 60 Hz (keep the setting values of user-defined

Pr.13-01-13-50)

0: F (frequency command)
. ) 1: H (output frequency)
00-03 | Start-up display selection 0
2: U (multi-function display, see Pr.00-04)
3: A (output current)
0: Display the output current from the drive to the motor
(A) (unit: Amps)
1: Display the counter value (c) (unit: CNT)
2: Display the drive’s actual output frequency (H.) (unit: Hz)
Content of Multi-function
00-04 . ] 3: Display the drive’s DC bus voltage (V) (unit: Vbc) 3
display (user-defined)
4: Display the drive’s output voltage (E) (unit: Vac)
5: Display the drive’s output power angle (n) (unit: deg)
6: Display the drive’s output power (P) (unit: kW)
7: Display the motor speed (r) (unit: rpm)
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Pr.

Parameter Name

Setting Range

Default

8: Display the drive’s estimated output torque%, motor’'s

rated torque is 100% (t) (unit: %)

9: Display PG feedback (G) (unit: PLS)

10:

11:

12:

14:
16:
17:
18:
19:
20:

21:

22:
23:
24:
25:
26:
27:
28:
29:

30:

31:

32:

33:

35:

36:

38:
39:

(refer to Pr.10-00-10-01)

Display PID feedback (b) (unit: %)
Display signal value of AVI analog input terminal (1.)
(unit: %)
Display signal value of ACI analog input terminal (2.)
(unit: %)
Display the drive’s IGBT temperature (i.) (unit: °C)
Display digital input status ON / OFF (i)
Display digital output status ON / OFF (o)
Display the current multi-step speed (S)
Display corresponding CPU digital input pin status (d)
Display corresponding CPU digital output pin status
(0.)
Actual motor position (PG1 of PG card) (P.)
(The maximum value is 32 bits to display)
Pulse input frequency (S.)
Pulse input position (q.)
Position command tracing error (E.)
Overload count (0.00-100.00%) (0.) (unit: %)
GFF ground fault (G.) (unit: %)
DC bus voltage ripple (r.) (unit: Vpc)
Display PLC register D1043 data (C)
Display permanent magnet synchronous motor pole
section (for EMM-PGO1R)
Display the output of user-defined parameter (U)
Display Pr.00-05 user gain (K)
Number of actual motor revolutions during operation
(PG card plugs in and Z phase signal input) (Z.)
Actual motor position during operation (when PG
card is connected) (q)
Control mode (t.): 0 = Speed control mode (SPD)

1 = Torque control mode (TQR)
The current operating carrier frequency of the drive
(J.) (unit: Hz)
Display the drive status (6.)
Display the drive’s estimated output torque, positive
and negative, using N-m as unit (0.0: positive torque;
-0.0: negative torque) (C.)
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Pr. Parameter Name Setting Range Default

40: Torque command (L.) (unit: %)

41: kWh (J) (unit: kWh)

42: PID target value (h.) (unit: %)

43: PID offset (0.) (unit: %)

44: PID output frequency (b.) (unit: Hz)

46: Auxiliary frequency value (U.) (unit: Hz)

47: Master frequency value (A) (unit: Hz)

48: Frequency value after addition and subtraction of
auxiliary and master frequency (L.) (unit: Hz)

51: PMSVC torque offset

52: Signal of analog extension card input terminal Al10 (4.)
(unit: %)

53: Signal of analog extension card input terminal Al11 (5.)
(unit: %)

55: Display the current reel diameter under the tension
control (d) (unit: mm)

56: Display the current line speed under the tension
control (L) (unit: m / minute)

57: Display the current tension setting value under the

tension control (T) (unit: N)

Coefficient gain in actual
00-05 0.00-160.00 1.00
output frequency

00-06 | Firmware version Read only Read only
Parameter protection 0-65535
00-07 0
password input 0—4 (the number of password attempts)
0-65535
00-08 Parameter protection 0: No password protection / password entered correctly 0
password setting in Pr.00-07
1: Parameters have been locked
: Speed mode
00-10 | Control mode : Position control mode 0

: Torque mode

: IMVF (IM V/F control)

: IMVFPG (IM V/F control + encoder)

:IM/PM SVC (IM / PM space vector control)

: IMFOCPG (IM FOC vector control + encoder)
: PMFOCPG (PM FOC vector control + encoder) 0

: IMFOC sensorless

00-11 | Speed control mode

a A WO N =~ ON =~ O

(IM field-oriented sensorless vector control)

7: IPM sensorless (Interior PM field-oriented sensorless
vector control)
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Pr.

Parameter Name

Setting Range

Default

00-13

Torque control mode

0: IM TQCPG (IM Torque control + encoder)
1: PM TQCPG (PM Torque control + encoder)

2: IMTQC sensorless (IM sensorless torque control)

00-16

Duty selection

0: Normal duty
1: Heavy duty

00-17

Carrier frequency

Normal duty: 2-15 kHz

Heavy duty: 2-15 kHz

NOTE:

When Pr.00-11=5 (IMFOC Sensorless), the maximum

carrier frequency is 14 kHz

00-19

PLC command mask

bit 0: Control command controlled by PLC
bit 1: Frequency command controlled by PLC
bit 3: Torque command controlled by PLC

Read only

» | 00-20

Master frequency
command source
(AUTO, REMOTE)

0: Inputs from digital keypad

1: Inputs from RS-485 communication

2: Inputs from external analog (refer to Pr.03-00)

3: Inputs from external UP / DOWN terminals
(multi-function input terminals)

4: Pulse inputs without direction command

(refer to Pr.10-16 without direction)

: CANopen communication card

: Communication cards (CANopen card not included)
: PID function (Pr.08-65 should be set as 1)

NOTE:

© 00 O O,

HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 42 and 56 or with KPC-CCO01 (optional).

: Pulse inputs with direction command (refer to Pr.10-16)

00-21

Operation command
source
(AUTO, REMOTE)

0: Digital keypad

1: External terminals

2: RS-485 communication-input

3: CANopen communication card

5: Communication card (CANopen card not included)
NOTE:

HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 42 and 56 or with KPC-CCO01 (optional).

» | 00-22

Stop method

0: Ramp to stop

1: Coast to stop

» | 00-23

Control of motor direction

0: Enable forward and reverse
1: Disable reverse

2: Disable forward
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Pr. Parameter Name Setting Range Default

Digital keypad frequency
00-24 Read only Read only
command memory

bit 0-3: user-defined decimal places

0000h --- 0000b: no decimal place

0001h --- 0001b: one decimal place 0

0002h --- 0010b: two decimal places

0003h --- 0011b: three decimal places
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

00AXxh: kg/m

00Bxh: kg/h
00.25 User-defined 00Cxh: Ib/s
characteristics 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: ftWG
01Cxh: psi
01Dxh: atm
01Exh: L/s
01Fxh: L/m
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Pr.

Parameter Name

Setting Range

Default

020xh: L/h

021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM

xxxxh: Hz

00-26

Maximum user-defined

value

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)

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
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, LOCAL)

. Inputs from digital keypad
: Inputs from RS-485 communication

. Inputs from external analog (refer to Pr.03-00)

w N = O

: Inputs from external UP / DOWN terminals
(multi-function input terminals)

4: Pulse inputs without direction command
(refer to Pr.10-16 without direction)

: Pulse inputs with direction command (refer to Pr.10-16)

: CANopen communication card

: Communication card (CANopen card not included)

: PID function

NOTE:

© 0 O O

HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 41 and 56 or with KPC-CCO01 (optional).
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Pr. Parameter Name Setting Range Default
0: Digital keypad
1: External terminals
2: RS-485 communication
Operation command
3: CANopen communication card
00-31 | source 0
5: Communication card (CANopen card not included)
(HAND, LOCAL)
NOTE:
HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 41 and 56 or with KPC-CCO01 (optional).
Digital keypad STOP 0: Disable STOP key
00-32 0
function 1: Enable STOP key
0: Disabled
1: RPWM mode 1
00-33 | RPWM Mode Selection 0
2: RPWM mode 2
3: RPWM mode 3
00-34 | RPWM Range 0.0-4.0 kHz 0.0
0: Master and auxiliary frequency function disabled
1: Inputs from digital keypad
2: Inputs from RS-485 communication
3: Inputs from analog input
00.35 Auxiliary frequency 4: Inputs from external UP / DOWN 0
source (multi-function input terminals)
5: Pulse inputs without direction command
(refer to Pr.10-16)
6: CANopen communication card
8: Communication card
Master and auxiliary 0: Master + auxiliary frequency
00-36 | frequency command 1: Master - auxiliary frequency 0
selection 2: Auxiliary - master frequency
Output phase order 0: Standard
00-47 0
selection 1: Reverse the rotation direction
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
00-50 | Software version (date) Read only Read only
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01 Basic Parameters

X

Pr. Parameter Name Setting Range Default
Motor 1 maximum 60.00/
01-00 0.00-599.00 Hz
operation frequency 50.00
Motor 1 rated / base 60.00/
01-01 0.00-599.00 Hz
frequency 50.00
01.02 Motor 1 rated / base 115V / 230V models: 0.0-255.0 V 220.0
voltage 460V series: 0.0-510.0 V 440.0
Motor 1 mid-point
01-03 0.00-599.00 Hz 3.00
frequency 1
0104 Motor 1 mid-point voltage | 115V / 230V models: 0.0-240.0 V 11.0
1 460V models: 0.0-480.0 V 22.0
Motor 1 mid-point
01-05 0.00-599.00 Hz 1.50
frequency 2
0106 Motor 1 mid-point voltage | 115V / 230V models: 0.0-240.0 V 5.0
2 460V models: 0.0-480.0 V 10.0
Motor 1 minimum output
01-07 0.00-599.00 Hz 0.50
frequency
0108 Motor 1 minimum output 115V / 230V models: 0.0-240.0 V 1.0
voltage 460V series: 0.0-480.0 V 2.0
01-09 | Start-up frequency 0.00-599.00 Hz 0.50
01-10 | Upper frequency limit 0.00-599.00 Hz 599.00
01-11 | Lower frequency limit 0.00-599.00 Hz 0.00
Pr.01-45 = 0: 0.00-600.00 sec.
01-12 | Acceleration time 1 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-13 | Deceleration time 1 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-14 | Acceleration time 2 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-15 | Deceleration time 2 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-16 | Acceleration time 3 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-17 | Deceleration time 3 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-18 | Acceleration time 4 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-19 | Deceleration time 4 10.00

Pr.01-45 = 1: 0.00-6000.00 sec.

11-10
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Pr. Parameter Name Setting Range Default
Pr.01-45 = 0: 0.00-600.00 sec.
01-20 | JOG acceleration time 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
Pr.01-45 = 0: 0.00-600.00 sec.
01-21 | JOG deceleration time 10.00
Pr.01-45 = 1: 0.00-6000.00 sec.
01-22 | JOG frequency 0.00-599.00 Hz 6.00
First / Fourth acceleration
01-23 | / deceleration exchange 0.00-599.00 Hz 0.00
frequency
S-curve acceleration Pr.01-45 = 0: 0.00-25.00 sec.
01-24 0.20
begin time 1 Pr.01-45 = 1: 0.00-250.00 sec.
S-curve acceleration Pr.01-45 = 0: 0.00-25.00 sec.
01-25 0.20
arrival time 2 Pr.01-45 = 1: 0.00-250.00 sec.
S-curve deceleration Pr.01-45 = 0: 0.00-25.00 sec.
01-26 0.20
begin time 1 Pr.01-45 = 1: 0.00-250.00 sec.
S-curve deceleration Pr.01-45 = 0: 0.00-25.00 sec.
01-27 0.20
arrival time 2 Pr.01-45 = 1: 0.00-250.00 sec.
Skip frequency 1
01-28 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 1
01-29 0.00-599.00 Hz 0.00
(lower limit)
Skip frequency 2
01-30 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 2
01-31 0.00-599.00 Hz 0.00
(lower limit)
Skip frequency 3
01-32 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 3
01-33 0.00-599.00 Hz 0.00
(lower limit)
0: Output waiting
01-34 | Zero-speed mode 1: Zero-speed operation 0
2: Minimum frequency (refer to Pr.01-07 and Pr.01-41)
60.00/
01-35 | Motor 2 output frequency | 0.00-599.00 Hz
50.00
115 /230 V models: 0.0-255.0 V 220.0
01-36 | Motor 2 Output voltage
460 V models: 0.0-510.0 V 440.0
Motor 2 Mid-point
01-37 0.00-599.00 Hz 3.00
frequency 1
01.38 Motor 2 mid-point voltage | 115/230 V models: 0.0-240.0 V 11.0
1 460 V models: 0.0-480.0 V 22.0

11-11




Chapter 11 Summary of Parameter Settings | MH300

Pr. Parameter Name Setting Range Default
Motor 2 mid-point
01-39 0.00-599.00 Hz 1.50
frequency 2
| 0140 Motor 2 mid-point voltage | 115/230 V models: 0.0-240.0 V 5.0
2 460 V models: 0.0-480.0 V 10.0
Motor 2 Minimum output
01-41 0.00-599.00 Hz 0.50
frequency
| 0142 Motor 2 minimum output 115/ 230 V models: 0.0-240.0 V 1.0
voltage 460 V models: 0.0-480.0 V 2.0
0: VIF curve determined by Pr.01-00-01-08
1: V/F curve to the power of 1.5
01-43 | V/F curve selection 0
2: VIF curve to the power of 2
16: V/IF Separated mode (VFSM)
0: Linear acceleration and deceleration
1: Auto-acceleration and linear deceleration
Auto-acceleration / 2: Linear acceleration and auto deceleration
| 01-44 0
deceleration setting 3: Auto-acceleration and auto-deceleration
4: Linear, stall prevention by auto-acceleration and
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: 0.00-6000.00 sec.
0: No function
01-49 | Deceleration method 1: Over-voltage energy restriction 0
2: Traction energy control
Motor 2 maximum 60.00/
01-52 0.00-599.00 Hz
operation frequency 50.00
Motor 3 maximum 60.00/
01-53 0.00-599.00 Hz
operation frequency 50.00
60.00/
01-54 | Motor 3 output frequency | 0.00-599.00 Hz
50.00
115 /230 V models: 0.0-255.0 V 220.0
01-55 | Motor 3 output voltage
460 V models: 0.0-510.0 V 440.0
Motor 3 mid-point
01-56 0.00-599.00 Hz 3.00
frequency 1
| 0157 Motor 3 mid-point voltage | 115/ 230 V models: 0.0-240.0 V 11.0
1 460 V models: 0.0-480.0 V 22.0
Motor 3 mid-point
01-58 0.00-599.00 Hz 1.50
frequency 2
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Pr. Parameter Name Setting Range Default
01.59 Motor 3 mid-point voltage | 115/230 V models: 0.0-240.0 V 5.0
2 460 V models: 0.0-480.0 V 10.0
Motor 3 minimum output
01-60 0.00-599.00 Hz 0.50
frequency
0161 Motor 3 minimum output 115/ 230 V models: 0.0-240.0 V 1.0
voltage 460 V models: 0.0-480.0 V 2.0
Motor 4 maximum 60.00/
01-62 0.00-599.00 Hz
operation frequency 50.00
60.00/
01-63 | Motor 4 output frequency | 0.00-599.00 Hz
50.00
115 /230 V models: 0.0-255.0 V 220.0
01-64 | Motor 4 output voltage
460 V models: 0.0-510.0 V 440.0
Motor 4 mid-point
01-65 0.00-599.00 Hz 3.00
frequency 1
0166 Motor 4 mid-point voltage | 115/230 V models: 0.0-240.0 V 11.0
1 460 V models: 0.0-480.0 V 22.0
Motor 4 mid-point
01-67 0.00-599.00 Hz 1.50
frequency 2
01.68 Motor 4 mid-point voltage | 115/230 V models: 0.0-240.0 V 5.0
2 460 V models: 0.0-480.0 V 10.0
Motor 4 minimum output
01-69 0.00-599.00 Hz 0.50
frequency
01.70 Motor 4 minimum output 115/ 230V models: 0.0-240.0 V 1.0
voltage 460 V models: 0.0-480.0 V 2.0
V/F separated mode,
01-72 0.00-100.00 50.00
Voltage Input Percentage
0: Digital Keypad
1: RS-485 communication
2: Reserved
V/F separated mode,
3: AVI Analog input
01-73 | Voltage Input Source 0
4: ACI Analog input
Selection
5: Reserved
6: CANopen communicaton
7: Communication Card
V/F separated mode,
01-74 1.00-600.00 0.00
Voltage increasing time
V/F separated mode,
01-75 1.00-600.00 0.00

Voltage decreasing time
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Pr. Parameter Name Setting Range Default
0: voltage decrease to 0 first, then frequency decrease to
V/F separated mode stop
01-76 0. 0
method
1: voltage and frequency decrease to 0 at the same time
The deceleration time of
01-77 | VFSM over-current stall 1.00-600.00 0.00
prevention
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02 Digital Input / Output Parameters
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Pr. Parameter Name Setting Range Default
0: No function
1: Two-wire mode 1, power ON for operation control
(M1: FWD / STOP, M2: REV / STOP)
2: Two-wire mode 2, power ON for operation control
(M1: RUN/ STOP, M2: FWD / REV)
3: Three-wire, power ON for operation control
(M1: RUN, M2: REV / FWD, M3: STOP)
4: Two-wire mode 1, Quick Start
(M1: FWD / STOP, M2: REV / STOP)
5: Two-wire mode 2, Quick Start
02-00 Two-wire / three-wire (M1: RUN / STOP, M2: FWD / REV) )
operation control 6: Three-wire, Quick Start
(M1: RUN, M2: REV / FWD, M3: STOP)
IMPORTANT
1. In Quick Start function, terminal output will keep in
ready status, drive will response to the command
immediately.
2. When using Quick Start function, the output
terminals UVW are with driving voltages in order to
output and respond immediately if a Start command
is given. Do not touch the terminals or modify the
motor wiring to prevent electric shocks.
02.01 Multi-function input 0: No function 0
command 1 (MI1) 1: Multi-step speed command 1
Multi-function input 2: Multi-step speed command 2
02-02 command 2 (MI2) 3: Multi-step speed command 3 0
Multi-function input 4: Multi-step speed command 4
02-03 command 3 (MI3) 5: Reset 1
6: JOG operation
02-04 Multi-function input [by external control or KPC-CCO01 (optional)] 2
command 4 (Mi4)
7: Acceleration / deceleration speed inhibit
Multi-function input 8: 1stand 2" acceleration / deceleration time selection
0205 command 5 (MI5) 9: 3 and 4" acceleration / deceleration time selection 3
Multi-function input 10: External fault (EF) input (Pr.07-20)
02-06 command 6 (MI6) 11: Base Block (B.B.) input from external !
Multi-function input 12: Output stops
02-07 0
command 7 (MI7) 13: Cancel the setting for auto-acceleration /
02.26 Input terminal of extension auto-deceleration time 0
card (MI10) 15: Rotating speed command from AVI
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card (MI12)

20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
35:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
48:
49:
50:
51:
52:
53:
56:
70:
71:
72:

73:

Frequency down command

PID function disabled

Clear the counter

Input the counter value (MI6)

FWD JOG command

REV JOG command

TQC / FOC mode selection

ASR1 /ASR2 selection

Emergency stop (EF1)

Signal confirmation for Y-connection
Signal confirmation for A-connection
High torque bias (Pr.11-30)

Middle torque bias (Pr.11-31)

Low torque bias (Pr.11-32)

Enable single-point positioning
Enable pulse-train position command position control
Disable to write EEPROM function
Torque command direction

Force coasting to stop

HAND switch

AUTO switch

Enable resolution selection (Pr.02-48)
Negative limit switch (NL)

Positive limit switch (PL)

Homing (ORG)

Mechanical gear ratio switch

Enable Drive

Inputs slave dEb action

Selection for PLC mode bit 0
Selection for PLC mode bit 1

Trigger CANopen quick stop

Local / remote selection

Force auxiliary frequency return to 0
Disable PID function, force PID output return to 0
Disable PID function, retain the output value before
disabled

Force PID integral gain return to 0, disable integral

Pr. Parameter Name Setting Range Default
02.27 Input terminal of extension | 16: Rotating speed command from ACI 0
card (MI11) 18: Forced to stop (Pr.07-20)
0298 Input terminal of extension | 19: Frequency up command 0
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Pr. Parameter Name Setting Range Default

74: Reverse PID feedback

78: Multi-step position confirmation

79: Position / speed mode switching
(0: Speed mode, 1: Position mode)

80: Location command source switching (increase)
(0: Internal register, 1: External pulse input)

83: Multi-motors (IM) selection bit 0

84: Multi-motors (IM) selection bit 1

86: Enable initial reel diameter

87: Initial reel diameter 1

88: Initial reel diameter 2

89: PID integration reset

90: Stop calculating the reel diameter

91: Winding mode selection

92: Enable tension control

93: Pause tension PID function

94: Enable to auto switch the reel

0: According to acceleration / deceleration time
1: With constant speed (Pr.02-10)

External terminal UP /

02-09 2: Pulse signal (Pr.02-10) 0

DOWN key mode

3: Curve

4: Steps (Pr.02-10)

Acceleration / deceleration
02-10 | speed of external terminal | 0.001-1.000 Hz/ms 0.001
UP / DOWN keys

Multi-function input
02-11 0.000-30.000 sec. 0.005
response time

Multi-function input mode

02-12 0000h—FFFFh (0: N.O.; 1: N.C.) 0000
selection
Multi-function output 1 0: No function

02-13 1
(RY1) 1: Indication during RUN

0216 Multi-function output 2 : Operation speed reached 0
(MO1) : Desired frequency reached 1 (Pr.02-22)

0217 Multi-function output 3 : Desired frequency reached 2 (Pr.02-24) 0
(MO2) : Zero speed (Frequency command)

Output terminal of
02-36 | extension card (MO10) or
(RY10)

: Zero speed including STOP (Frequency command)
: Over-torque 1 (Pr.06-06—06-08) 0
: Over-torque 2 (Pr.06-09-06-11)

0 N O O B~ W DN
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Pr.

Parameter Name

Setting Range

Default

» | 02-37

Output terminal of
extension card (MO11) or
(RY11)

~ | 02-38

Output terminal of
extension card (MO12) or
(RY12)

9: Drive is ready

10:
11:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
42:
43:
44:
45:
46:
49:
50:
51:
52:
66:
67:

Low voltage warning (Lv) (Pr.06-00)
Malfunction indication

Over-heat warning (Pr.06-15)

Software brake signal indication (Pr.07-00)
PID feedback error (Pr.08-13, 08-14)

Slip error (oSL)

Count value reached; does not return to 0 (Pr.02-20)
Count value reached; returns to 0 (Pr.02-19)
External interrupt B.B. input (Base Block)
Warning output

Over-voltage

Over-current stall prevention

Over-voltage stall prevention

Operation source

Forward command

Reverse command

Output when frequency = Pr.02-34

Output when frequency < Pr.02-34
Y-connection for the motor coil

A-connection for the motor coil

Zero speed (actual output frequency)

Zero speed including STOP (actual output frequency)
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)

Position reached (Pr.10-19)

Speed reached (including STOP)

Crane function

Motor actual speed detection

Low current output (use with Pr.06-71-06-73)
UVW output electromagnetic valve switch
Outputs master dEb action

Homing action completed

Output control for CANopen

Output control for RS-485

Output control for communication cards

SO output logic A

Analog input level reached
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Pr. Parameter Name Setting Range Default
68: SO output logic B
69: Maximum reel diameter reached
70: Empty reel diameter reached
71: Broken belt detection
72: Tension PID feedback error
73: Over-torque 3
74: Over-torque 4
Multi-function output
02-18 0000h—FFFFh (0: N.O.; 1: N.C.) 0000
direction
Terminal counting value
02-19 0-65500 0
reached (returns to 0)
Preliminary counting value
02-20 | reached 0-65500 0
(does not return to 0)
02-21 | Digital output gain (DFM) | 1-55 1
Desired frequency reached 60.00/
02-22 0.00-599.00 Hz
1 50.00
The width of the desired
02-23 0.00-599.00 Hz 2.00
frequency reached 1
Desired frequency reached 60.00/
02-24 0.00-599.00 Hz
2 50.00
The width of the desired
02-25 0.00-599.00 Hz 2.00
frequency reached 2
Output frequency setting
02-34 | for multi-function output 0.00-599.00 Hz 0.00
terminal
External operation control | 0: Disable
02-35 | selection after reset and 1: Drive runs if the RUN command remains after reset or 0
reboot reboot.
02-47 | Motor zero-speed level 0—65535 rpm 0
Maximum frequency of
02-48 0.01-599.00 Hz (use with Ml setting as 43) 60.00
resolution switch
Switch delay time of
02-49 0.000-65.000 sec. 0.000
maximum output frequency
Display the status of
02-50 | multi-function input Monitor the status of multi-function input terminals Read only
terminal
Display the status of
02-51 | multi-function output Monitor the status of multi-function output terminals Read only

terminal
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Pr. Parameter Name Setting Range Default
Display the external
02-52 | multi-function input Monitor the status of PLC input terminals Read only
terminals used by PLC
Display the external
02-53 | multi-function output Monitor the status of PLC output terminals Read only
terminals used by PLC
Display the Frequency
02-54 | command executed by 0.00-599.00 Hz (Read only) Read only
external terminal
Multi-function output
terminal (function 42):
02-58 0.00-599.00 Hz 0.00
brake frequency check
point
1: EMC-BPS01 (backup power supply)
10: EMM-D33A
02-70 | 10 card type 11: EMM-A22A Read only
12: EMM-R2CA
13: EMM-R3AA
Internal / external
02-74 | multi-function input 0000-FFFFh 0000h
terminal selection
Internal multi-function
02-75 0000-FFFFh 0000h
output terminal selection
EF activates when the 0: Terminal count value reached, no EF displays
A | 02-81 | terminal count value (continues operating) 0
reached 1: Terminal count value reached, EF is active
0: Use current frequency command
Initial frequency command
» | 02-82 1: Use zero frequency command 0
(F) mode after stop
2: Refer to Pr.02-83 to setup
Initial frequency command
» | 02-83 0.00-599.0 Hz 60.00
(F) setting after stop
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03 Analog Input / Output Parameters

Pr. Parameter Name Setting Range Default

: No function

: Frequency command

: Torque command (torque limit in speed mode)
: Torque compensation command

: PID target value

: PID feedback signal

: Thermistor input value (PTC)

~ | 03-00 | AVI analog input selection

: Positive torque limit

0 N O O B~ W N =~ O

: Negative torque limit

9: Regenerative torque limit

10: Positive / negative torque limit
11: PT100 thermistor input value
12: Auxiliary frequency input

13: PID compensation value

14: Tension PID feedback signal
~ | 03-01 | ACI analog input selection 15: Line speed 0
16: Reel diameter

17: Tension PID target value
18: Tension setting value

19: Zero-speed tension

20: Tension taper

A | 03-03 | AVI analog input bias -100.0-100.0% 0.0
A | 03-04 | ACl analog input bias -100.0-100.0% 0.0
0: No bias
AVI positive / negative
» | 03-07 ) 1: Lower than or equal to bias
bias mode

2: Greater than or equal to bias

3: The absolute value of the bias voltage while serving
ACI positive / negative
~ | 03-08 as the center
bias mode
4: Bias serves as the center

0: Negative frequency input is not allowed. The digital
keypad or external terminal controls the forward and
reverse direction.

Reverse setting when

1: Negative frequency input is allowed. Positive

~ | 03-10 | analog signal input is 0

frequency = run in forward direction; negative

negative frequency
frequency = run in reverse direction. The digital
keypad or external terminal control cannot switch 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

X
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Pr. Parameter Name Setting Range Default
A | 03-15 | AVl analog input filter time | 0.00—20.00 sec. 0.01
~ | 03-16 | ACl analog input filter time | 0.00—20.00 sec. 0.01
Analog input addition 0: Disable (AVI, ACI)
» | 03-18 0
function 1: Enable (analog extension card not included)
0: Disable
0319 Signal loss selection for 1: Continue operation at the last frequency 0
analog input 4-20 mA 2: Decelerate to 0 Hz
3: Stop immediately and display “ACE”
0: Output frequency (Hz)
1: Frequency command (Hz)
2: Motor speed (Hz)
3: Output current (rms)
4: Output voltage
5: DC bus voltage
6: Power factor
7: Power
8: Output torque
9: AVI
10: ACI
A | 03-20 | AFM multi-function output | 12: Iq current command 0
13: Iq feedback value
14: 1d current command
15: Id feedback value
16: Vg-axis voltage command
17: Vd-axis voltage command
18: Torque command
19: PG2 frequency command
20: CANopen analog output
21: RS-485 analog output
22: Communication card analog output
23: Constant voltage output
~ | 03-21 | AFM analog output gain 0.0-500.0% 100.0
AFM analog output in REV 0: Absolute value of output voltage
~ | 03-22 1: Reverse output 0 V; forward output 0—10 V 0
direction
2: Reverse output 5-0 V; forward output 5-10 V
~ | 03-27 | AFM output bias -100.00—100.00% 0.00
| 0308 AVI terminal input 0: 010V 0
selection 3:-10—-10 V (Pr.03-69-03-74 are valid)
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Pr. Parameter Name Setting Range Default
0: 4-20 mA
ACI terminal input
03-29 1:0-10V 0
selection
2: 0-20 mA
Monitor the status of PLC analog output terminals
0330 PLC analog output bit 1: AFM ~ead ol
- ) ead on
terminal status bit 2: AO10 Y
bit 3: AO11
0: 0-10 V output
03-31 | AFM output selection 1: 0-20 mA output 0
2: 4-20 mA output
AFM DC output setting
03-32 0.00-100.00% 0.00
level
03-35 | AFM output filter time 0.00-20.00 sec. 0.01
0: Disable
03-39 | VR input selection 1
1: Frequency command
0: AVI
Multi-function MO output 1: ACI
03-44 0
by Al level source 3: Extension card input terminal Al10
4: Extension card input terminal Al11
03-45 | Al upper level 1 -100.00—100.00% 50.00
03-46 | Al lower level 2 -100.00—100.00% 10.00
0: Normal curve
1: Three-point curve of AVI (& Al10)
Analog input curve
03-50 2: Three-point curve of ACI (& Al11) 0
selection
3: Three-point curve of AVl & ACI (& AlI10 & Al11)
(AI10, Al11 are valid when extension card is installed)
Pr.03-29 = 1, 0.00-10.00 V
03-57 | ACI lowest point 4.00
Pr.03-29 # 1, 0.00-20.00 mA
ACI proportional lowest
03-58 0.00-100.00% 0.00
point
Pr.03-29 = 1, 0.00-10.00 V
03-59 | ACI mid-point 12.00
Pr.03-29 # 1, 0.00-20.00 mA
03-60 | ACI proportional mid-point | 0.00-100.00% 50.00
Pr.03-29 = 1, 0.00-10.00 V
03-61 | ACI highest point 20.00
Pr.03-29 # 1, 0.00-20.00 mA
ACI proportional highest
03-62 0.00-100.00% 100.00
point
03-63 | AVI voltage lowest point 0.00-10.00 V 0.00
AVI voltage proportional
03-64 -100.00-100.00% 0.00

lowest point
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Pr. Parameter Name Setting Range Default

~ | 03-65 | AVI voltage mid-point 0.00-10.00V 5.00
AVI voltage proportional

~ | 03-66 -100.00-100.00% 50.00
mid-point

A~ | 03-67 | AVI voltage highest point | 0.00-10.00 V 10.00
AVI voltage proportional

~ | 03-68 -100.00-100.00% 100.00
highest point
Negative AVI voltage -10.00-0.00 V

~ | 03-69 0.00
lowest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -100.00-100.00%

~ | 03-70 0.00
proportional lowest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -10.00-0.00 V

» | 03-71 -5.00
mid-point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -100.00-100.00%

» | 03-72 -50.00
proportional mid-point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -10.00-0.00 V

~ | 03-73 -10.00
highest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -100.00-100.00%

~ | 03-74 -100.00
proportional highest point | (valid when Pr.03-28 sets as -10-10 V)

11-24




04 Multi-step Speed Parameters

XX X XX X X X X X X X XXX X XX X X X XX X XX X X X X X X X XX

Chapter 11 Summary of Parameter Settings | MH300

Pr. Parameter Name Setting Range Default
04-00 | 1%t step speed frequency 0.00-599.00 Hz 0.00
04-01 | 2" step speed frequency | 0.00-599.00 Hz 0.00
04-02 | 3 step speed frequency | 0.00-599.00 Hz 0.00
04-03 | 4" step speed frequency 0.00-599.00 Hz 0.00
04-04 | 5" step speed frequency 0.00-599.00 Hz 0.00
04-05 | 6" step speed frequency | 0.00-599.00 Hz 0.00
04-06 | 7" step speed frequency | 0.00-599.00 Hz 0.00
04-07 | 8" step speed frequency | 0.00-599.00 Hz 0.00
04-08 | 9™ step speed frequency | 0.00-599.00 Hz 0.00
04-09 | 10" step speed frequency | 0.00-599.00 Hz 0.00
04-10 | 11t step speed frequency | 0.00-599.00 Hz 0.00
04-11 | 12" step speed frequency | 0.00-599.00 Hz 0.00
04-12 | 13" step speed frequency | 0.00-599.00 Hz 0.00
04-13 | 14" step speed frequency | 0.00-599.00 Hz 0.00
04-14 | 15" step speed frequency | 0.00-599.00 Hz 0.00
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
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05 Motor Parameters

Pr. Parameter Name Setting Range Default
0: No function
1: Dynamic test for induction motor (IM)
2: Static test for induction motor (IM)
05-00 | Motor parameter auto-tuning | 4: Dynamic test for PM synchronous motor magnetic pole 0
5: Rolling auto-tuning for PM (IPM / SPM) motor
12: FOC sensorless inertia estimation
13: High frequency stall test for PM synchronous motor
Depending
Full-load current for on the
05-01 10-120% of the drive’s rated current
induction motor 1 (A) model
power
Depending
Rated power for induction on the
~ | 05-02 0.00-655.35 kW
motor 1 (kW) model
power
Depending
Rated speed for induction 0—xxxxx rpm on the
~ | 05-03 motor’s
motor 1 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-04 2-20 4
induction motor 1
D di
No-load current for ec?r? '?hemg
05-05 0.00—-Pr.05-01 default del
induction motor 1 (A) mode
power
Depending
Stator resistance (Rs) for on the
05-06 0.000-65.535 Q
induction motor 1 model
power
Rotor resistance (Rr) for
05-07 0.000-65.535 Q 0.000
induction motor 1
Magnetizing inductance
05-08 0.0-6553.5 mH 0.0
(Lm) for induction motor 1
Stator inductance (Lx) for
05-09 0.0-6553.5 mH 0.0
induction motor 1
Depending
Full-load current for on the
05-13 10-120% of the drive’s rated current
induction motor 2 (A) model
power
Depending
Rated power for induction on the
~ | 05-14 0.00-655.35 kW
motor 2 (kW) model
power
Depending
Rated speed for induction 0—XXXXX rpm on the
A | 05-15 motor’s
motor 2 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
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Pr. Parameter Name Setting Range Default
Number of poles for
05-16 2-20 4
induction motor 2
D di
No-load current for induction efr? ?h;ng
05-17 0.00-Pr.05-13 default del
motor 2 (A) mode
power
D di
Stator resistance (Rs) for eg)r? ?héng
05-18 | ) 0.000-65.535 Q model
induction motor 2 ode
power
Rotor resistance (Rr) for
05-19 0.000-65.535 Q 0.000
induction motor 2
Magnetizing inductance
05-20 0.0-6553.5 mH 0.0
(Lm) for induction motor 2
Stator inductance (Lx) for
05-21 0.0-6553.5 mH 0.0
induction motor 2
1: Motor 1
Multi-motors (induction) 2: Motor 2
05-22 1
selection 3: Motor 3 (V/F or SVC control mode only)
4: Motor 4 (V/F or SVC control mode only)
Frequency for Y-connection
05-23 | / A-connection switch for an | 0.00-599.00 Hz 60.00
induction motor
Y-connection / A-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-second
05-26 | for a motor in low word Read only 0.0
(W-sec.)
Accumulated Watt-second
05-27 | for a motor in high word Read only 0.0
(W-sec.)
Accumulated Watt-hour for
05-28 Read only 0.0
a motor (W-hour)
Accumulated Watt-hour for
05-29 | a motor in low word Read only 0.0
(kW-hour)
Accumulated Watt-hour for
05-30 | a motor in high word Read only 0.0
(kW-hour)
0531 Accumulated motor 0-1439 min. 0

operation time (minutes)
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Pr. Parameter Name Setting Range Default
Accumulated motor
05-32 0-65535 days 0
operation time (days)
Induction motor (IM) or
0: Induction motor
permanent magnet
05-33 1: SPM 0
synchronous motor
2: IPM
selection
Full-load current for a Depending
05-34 | permanent magnet 0-120% of the drive’s rated current ?nnotdh;
synchronous motor power
Rated power for a Depending
05-35 | permanent magnet 0.00-655.35 kW ?nnotdh;
synchronous motor power
Rated speed for a
05-36 | permanent magnet 0—-65535 rpm 2000
synchronous motor
Number of poles for a
05-37 | permanent magnet 0-65535 10
synchronous motor
Stator resistance for a
05-39 | permanent magnet 0.000-65.535 Q 0.000
synchronous motor
Permanent magnet
05-40 0.00-655.35 mH 0.00
synchronous motor Ld
Permanent magnet
05-41 0.00-655.35 mH 0.00
synchronous motor Lq
PG offset angle for a
05-42 | permanent magnet 0.0-360.0° 0.0
synchronous motor
Ke parameter of a
05-43 | permanent magnet 0-65535 (V/krpm) 0
synchronous motor
Full-load current for Def:?:;ng
05-64 10-120% of the drive’s rated current del
induction motor 3 (A) mode
power
D di
Rated power for induction eopne ?h;ng
A | 05-65 0.00-655.35 kW del
motor 3 (kW) mode
power
Depending
Rated speed for induction 0—xxxxx rpm on the
~ | 05-66 motor’s
motor 3 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-67 2-20 4
induction motor 3
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Pr. Parameter Name Setting Range Default
No-load current for induction Def,? ?ﬁ;ng
05-68 0.00-Pr.05-64 default del
motor 3 (A) mode
power
D di
Stator resistance (Rs) for eop:' ?héng
05-69 0.000-65.535 Q del
induction motor 3 mode
power
D di
Full-load current for e;)r? Phemg
05-70 10-120% of the rated current del
induction motor 4 (A) mode
power
D di
Rated power for induction eg: ?héng
05-71 0.00-655.35 kW del
motor 4 (kW) mode
power
Depending
Rated speed for induction 0—XXXXX rpm on the
05-72 motor’s
motor 4 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-73 2-20 4
induction motor 4
D di
No-load current for induction e;)r? Phemg
05-74 0.00-Pr.05-70 default del
motor 4 (A) mode
power
D di
Stator resistance (Rs) for eop:' ?héng
05-75 0.000-65.535 Q del
induction motor 4 mode
power
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06 Protection Parameters (1)

Pr. Parameter Name Setting Range Default
115V / 230V models: 150.0—220.0 Vbc 180.0
~ | 06-00 | Low voltage level
460V models: 300.0—440.0 Voc 360.0
0: Disabled
Over-voltage stall
» | 06-01 . 115V / 230V models: 0.0-390.0 Voc 380.0
prevention
460V models: 0.0-780.0 Voc 760.0
0: Traditional over-voltage stall prevention
1: Smart over-voltage stall prevention
| 0602 Selection for over-voltage | 2: Traditional over-voltage and smart over-current stall 0
stall prevention prevention
3: Smart over-voltage and smart over-current stall
prevention
Normal duty: 0—150% (100% corresponds to the rated 120
Over-current stall
current of the drive)
A | 06-03 | prevention during
Heavy duty: 0—200% (100% corresponds to the rated 180
acceleration
current of the drive)
Normal duty: 0—150% (100% corresponds to the rated 120
Over-current stall
current of the drive)
A | 06-04 | prevention during
Heavy duty: 0—200% (100% corresponds to the rated 180
operation
current of the drive)
0: By current acceleration / deceleration time
Acceleration / deceleration | 1: By the 1%t acceleration / deceleration time
time selection for stall 2: By the 2" acceleration / deceleration time
~ | 06-05 0
prevention at constant 3: By the 3 acceleration / deceleration time
speed 4: By the 4™ acceleration / deceleration time
5: By automatic acceleration / deceleration
0: No function
1: Continue operation after over-torque detection during
constant speed operation
2| 0606 Over-torque detection 2: Stop after over-torque detection during constant speed 0
selection (motor 1) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection level| 10-250%
~ | 06-07 120
(motor 1) (100% corresponds to the rated current of the drive)
Over-torque detection time
~ | 06-08 0.1-60.0 sec. 0.1
(motor 1)
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Pr. Parameter Name Setting Range Default
0: No function
1: Continue operation after over-torque detection during
constant speed operation
06.09 Over-torque detection 2: Stop after over-torque detection during constant speed 0
selection (motor 2) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection level| 10-250%
06-10 120
(motor 2) (100% corresponds to the rated current of the drive)
Over-torque detection time
06-11 0.1-60.0 sec. 0.1
(motor 2)
0-250%
06-12 | Current limit 150
(100% corresponds to the rated current of the drive)
0: Inverter motor (with external forced cooling)
Electronic thermal relay
06-13 . 1: Standard motor (motor with fan on shaft) 2
selection (motor 1) .
2: Disable
Electronic thermal relay
06-14 30.0-600.0 sec. 60.0
action time (motor 1)
D di
Temperature level eg)ne?hemg
06-15 0.0-110.0°C del
over-heat (OH) warning mode
power
06-16 | Stall prevention limit level | 0—100% (refer to Pr.06-03—06-04) 100
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
Fault record 7 (Pr.14-70) bridge (occ) 0
Fault record 8 (Pr.14-71) | 6: Over-current at stop (ocS) 0
Fault record 9 (Pr.14-72) | 7: Over-voltage during acceleration (ovA) 0
Fault record 10 (Pr.14-73) | 8: Over-voltage during deceleration (ovd) 0

9: Over-voltage during constant speed (ovn)
10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration (LvA)
12: Low-voltage during deceleration (Lvd)
13: Low-voltage during constant speed (Lvn)
14: Low-voltage at stop (LvS)

15: Phase loss protection (OrP)
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Pr. Parameter Name

Setting Range

Default

21

41

16:
17:
18:
19:

IGBT overheating (oH1)
Heatsink overheating (oH2)
IGBT temperature detection failure ( tH10)

Capacitor hardware error (tH20)

: Drive over-load (oL)
22:
23:
24
26:
27:
28:
29:
31:
33:
34:
35:
36:
37:
40:
: PID loss ACI (AFE)
42:
43:
44:
45:
48:
49:
50:
51:
52:
54:
55:
56:
57:
58:
61:
62:
63:
65:
72:
76:

Electronic thermal relay 1 protection (EoL1)
Electronic thermal relay 2 protection (EoL2)
Motor overheating (PTC / PT100) (oH3)
Over-torque 1 (ot1)

Over-torque 2 (ot2)

Under current (uC)

Limit error (LiT)

EEPROM read error (cF2)

U-phase error (cd1)

V-phase error (cd2)

W-phase error (cd3)

cc (current clamp) hardware error (Hd0)

oc (over-current) hardware error (Hd1)

Auto-tuning error (AUE)

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 (B.B.)

Enter wrong password three times and locked (Pcod)
lllegal command (CE1)

lllegal data address (CE2)

lllegal data value (CE3)

Data is written to read-only address (CE4)
Modbus transmission time-out (CE10)
Y-connection / A-connection switch error (ydc)
Deceleration energy backup error (dEb)
Over-slip (oSL)

Hardware error of PG card (PGF5)

STO Loss (STL1)

STO (STo)
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Pr.

Parameter Name

Setting Range

Default

77: STO Loss 2 (STL2)

78: STO Loss 3 (STL3)

79: U-phase Over-current before run (Aoc)

80: V-phase Over-current before run (boc)

81: W-phase Over-current before run (coc)

82: U-phase output phase loss (oPL1)

83: V-phase output phase loss (oPL2)

84: W-phase output phase loss (0PL3)

87: Low frequency overload protection (oL3)

89: Rotor position detection error (roPd)

101: CANopen guarding error (CGdE)

102: CANopen heartbeat error (CHbE)

104: CANopen bus off error (CbFE)

105: CANopen index error (CidE)

106: CANopen slave station setting error (CAdE)

107: CANopen memory error (CFrE)

111: InrCOM time-out error (InerCOM)

121: Internal communication error (CP20)

123: Internal communication error (CP22)

124: Internal communication error (CP30)

126: Internal communication error (CP32)

127: Firmware version error (CP33)

128: Over-torque 3 (ot3)

129: Over-torque 4 (ot4)

134: Electronics thermal relay 3 protection (EoL3)

135: Electronics thermal relay 4 protection (EoL4)

140: oc hardware error (Hd6)

141: GFF occurs before run (b4GFF)

142: Auto-tuning error 1 (DC test stage) (AUE1)

143: Auto-tuning error 2 (High frequency test stage)
(AUE2)

144: Auto-tuning error 3 (Rotary test stage) (AUE3)

06-23

Fault output option 1

0—65535 (refer to bit table for fault code)

06-24

Fault output option 2

0—-65535 (refer to bit table for fault code)

06-25

Fault output option 3

0—-65535 (refer to bit table for fault code)

06-26

Fault output option 4

065535 (refer to bit table for fault code)

oO|oOo|O | O

06-27

Electronic thermal relay

selection (motor 2)

0: Inverter motor (with external forced cooling)
1: Standard motor (motor with fan on shaft)
2: Disable

06-28

Electronic thermal relay
action time (motor 2)

30.0-600.0 sec.

60.0
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Pr. Parameter Name Setting Range Default
0: Warn and continue operation
1: Warn and ramp to stop
A | 06-29 | PTC detection selection 0
2: Warn and coast to stop
3: No warning
» | 06-30 | PTC level 0.0-100.0% 50.0
Frequency command for
06-31 0.00-599.00 Hz Read only
malfunction
Output frequency at
06-32 0.00-599.00 Hz Read only
malfunction
Output voltage at
06-33 0.0-6553.5V Read only
malfunction
06-34 | DC voltage at malfunction | 0.0-6553.5V Read only
Output current at
06-35 0.00-655.35 Amp Read only
malfunction
IGBT temperature at
06-36 -3276.7-3276.7°C Read only
malfunction
Motor speed at
06-38 -32767-32767 rpm Read only
malfunction
Torque command at
06-39 -32767-32767% Read only
malfunction
Status of the multi-function
06-40 | input terminal at 0000h—FFFFh Read only
malfunction
Status of the multi-function
06-41 | output terminal at 0000h—FFFFh Read only
malfunction
06-42 | Drive status at malfunction | 0000h—FFFFh Read only
0: STO Latch
A | 06-44 | STO latch selection 0
1: STO No Latch
0: Warn and continue operation
Output phase loss 1: Warn and ramp to stop
» | 06-45 3
detection (OPHL) action 2: Warn and coast to stop
3: No warning
Detection time of output
~ | 06-46 0.000-65.535 sec. 0.500
phase loss
Current detection level for
» | 06-47 0.00-100.00% 1.00
output phase loss
DC brake time of output
» | 06-48 0.000-65.535 sec. 0.000
phase loss
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Pr. Parameter Name Setting Range Default
0: Disable
06-49 | LvX auto-reset 0
1: Enable
06.53 Treatment for phase loss | 0: Fault and ramp to stop 0
protection (OrP) 1: Fault and coast to stop
0: Constant rated current and limit carrier wave by load
current and temperature
1: Constant carrier frequency and limit load current by
06-55 | Derating protection 0
setting carrier wave
2: Constant rated current (same as setting 0), but close
current limit
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 0.00-599.00 Hz 0.00
protection
Delay time for activating
06-59 | PT100 level 1 frequency 0-6000 sec. 60
protection
Software detection GFF
06-60 0.0-6553.5% 60.0
current level
Software detection GFF
06-61 0.00-655.35 sec. 0.10
filter time
Operation time of fault
06-63 0-65535 days Read only
record 1 (Days)
Operation time of fault
06-64 0-1439 min. Read only
record 1 (Minutes)
Operation time of fault
06-65 0-65535 days Read only
record 2 (Days)
Operation time of fault
06-66 0-1439 min. Read only
record 2 (Minutes)
Operation time of fault
06-67 0-65535 days Read only
record 3 (Days)
Operation time of fault
06-68 0-1439 min. Read only
record 3 (Minutes)
Operation time of fault
06-69 0-65535 days Read only
record 4 (Days)
Operation time of fault
06-70 0-1439 min. Read only
record 4 (Minutes)
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: Warn and coast to stop
A | 06-73 | Low current action 0
2: Warn and ramp to stop by the 2" deceleration time
3: Warn and continue operation
Operation time of fault
06-90 0-65535 days Read only
record 5 (Day)
Operation time of fault
06-91 0-1439 min. Read only
record 5 (Min.)
Operation time of fault
06-92 0-65535 days Read only
record 6 (Day)
Operation time of fault
06-93 0-1439 min. Read only
record 6 (Min.)
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Pr. Parameter Name Setting Range Default
115V / 230V models: 350.0—-450.0 Vbc 370.0
07-00 | Software brake level
460V models: 700.0-900.0 Vbc 740.0
07-01 | DC brake current level 0-100% 0
07-02 | DC brake time at RUN 0.0-60.0 sec. 0.0
07-03 | DC brake time at STOP 0.0-60.0 sec. 0.0
DC brake frequency at
07-04 0.00-599.00 Hz 0.00
STOP
07-05 | Voltage increasing gain 1-200% 100
0: Stop operation
Restart after momentary
07-06 1: Speed tracking by speed before the power loss 0
power loss
2: Speed tracking by minimum output frequency
Allowed power loss
07-07 0.0-20.0 sec. 2.0
duration
07-08 | Base Block time 0.1-5.0 sec. 0.5
Current limit of speed
07-09 20-200% 100
tracking
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
07-11 0-10 0
auto-restart after fault
0: Disable
0712 Speed tracking during 1: Speed tracking by maximum output frequency 0
start-up 2: Speed tracking by motor frequency at start
3: Speed tracking by 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 restored. 0
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 Vpc / 700 Vbc, and the
drive ramps to stop
07-15 | Dwell time at acceleration | 0.00-600.00 sec. 0.00
Dwell frequency at
07-16 0.00-599.00 Hz 0.00

acceleration
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Pr. Parameter Name Setting Range Default
A | 07-17 | Dwell time at deceleration | 0.00—600.00 sec. 0.00
Dwell frequency at
| 07-18 0.00-599.00 Hz 0.00
deceleration
0: Fan is always ON
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
~ | 07-19 | Fan cooling control 3
AC motor drive stops.
3: Fan turns ON when temperature (IGBT) reaches
around 60°C.
0: Coast to stop
1: Stop by the 15t deceleration time
2: Stop by the 2" deceleration time
Deceleration of
A | 07-20 3: Stop by the 3™ deceleration time 0
emergency or forced stop
4: Stop by the 4" deceleration time
5: System deceleration
6: Automatic deceleration
Automatic energy-saving 0: Disable
| 07-21 0
selection 1: Enable
~ | 07-22 | Energy-saving gain 10-1000% 100
0: Enable AVR
Auto voltage regulation
A | 07-23 1: Disable AVR 0
(AVR) function
2: Disable AVR during deceleration
A | 07-24 | Torque command filter time| 0.001-10.000 sec. 0.050
Slip compensation filter
» | 0725 | 0.001-10.000 sec. 0.100
time
IM: 0-10 (when Pr.05-33 = 0)
A~ | 07-26 | Torque compensation gain 1
PM: 0-5000 (when Pr.05-33 = 1 or 2)
0.00
¥ | 07-27 | Slip compensation gain | 0.00-10.00 W ey
in SVC
mode)
0.0-100.0%
A | 07-29 | Slip deviation level 0
0: No detection
Slip deviation detection
» | 07-30 | 0.0-10.0 sec. 1.0
time
0: Warn and continue operation
1: Fault and ramp to stop
A | 07-31 | Slip deviation action 0
2: Fault and coast to stop
3: No warning
Motor shock
» | 07-32 0-10000 1000
compensation factor
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Pr. Parameter Name Setting Range Default
07-33 | Auto-restart interval of fault| 0.0-6000.0 sec. 60.0
PMSVC voltage feed
07-38 0.00-2.00 1.00
forward gain
07-62 | dEb gain (Kp) 0-65535 8000
07-63 | dEb gain (Ki) 0-65535 150
0771 Torque compensation IM: 0—10 (when Pr.05-33 = 0) 1
gain (motor 2) PM: 0-5000 (when Pr.05-33 =1 or 2)
0.00
Slip compensation gain
o772 | Do ? 0.00-10.00 aetadtt
(motor 2) in SVC
mode)
07.73 Torque compensation IM: 0—10 (when Pr.05-33 = 0) ]
gain (motor 3) PM: 0-5000 (when Pr.05-33 = 1 or 2)
0.00
Slip compensation gain
o774 | 0P ? 0.00-10.00 orpetaul
(motor 3) in SVC
mode)
0775 Torque compensation IM: 0—10 (when Pr.05-33 = 0) 1
gain (motor 4) PM: 0-5000 (when Pr.05-33 = 1 or 2)
0.00
Slip compensation gain
0776 | L oo® ? 0.00-10.00 oottt
(motor 4) in SVC
mode)
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08 High-function PID Parameters

X X X

X

X X X X

Pr. Parameter Name Setting Range Default
0: No function
1: Negative PID feedback: by analog input (Pr.03-00)
2: Negative PID feedback: by single-phase pulse input
(MI17), without direction (Pr.10-16)
3: Negative PID feedback: by single -phase pulse input
(MI7), with direction (Pr.10-16)
Terminal selection of PID
08-00 4: Positive PID feedback: by analog input (Pr.03-00) 0
feedback
5: Positive PID feedback: by single -phase pulse input
(MI7), without direction (Pr.10-16)
6: Positive PID feedback: by single -phase pulse input
(MI7), with direction (Pr.10-16)
7: Negative PID feedback: by communication protocol
8: Positive PID feedback: by communication protocol
) ) 0.0—5000.0 (When Pr.08-23 bit1 = 0) 1.0
08-01 | Proportional gain (P)
0.00—500.00 (When Pr.08-23 bit1 = 1) 1.00
08-02 | Integral time (I) 0.00-100.00 sec. 1.00
08-03 | Differential time (D) 0.00-1.00 sec. 0.00
Upper limit of integral
08-04 0.0-100.0% 100.0
control
PID output command limit
08-05 0.0-100.0% 100.0
(positive limit)
PID feedback value by
08-06 o -200.00—200.00% 0.00
communication protocol
08-07 | PID delay time 0.0-2.5 sec. 0.0
Feedback signal detection
08-08 | 0.0-3600.0 sec. 0.0
time
0: Warn and continue operation
Feedback signal fault 1: Fault and ramp to stop
08-09 0
treatment 2: Fault and coast to stop
3: Warn and operate at last frequency
08-10 | Sleep level 0.00-599.00 Hz / 0.00-200.00% 0.00
08-11 | Wake-up level 0.00-599.00 Hz / 0.00-200.00% 0.00
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 time
PID feedback signal filter
08-15 0.1-300.0 sec. 5.0

time
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Pr. Parameter Name Setting Range Default
PID compensation 0: Parameter setting
08-16 0
selection 1: Analog input
08-17 | PID compensation -100.0-100.0% 0
0818 Sleep mode function 0: Refer to PID output command 0
setting 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: Operating direction can be changed 0
operation direction 1: Operating direction cannot be changed
08-22 | Wake-up delay time 0.00-600.00 sec. 0.00
bit 0 = 1: PID running in reverse follows the setting for
Pr.00-23.
bit 0 = 0: PID running in reverse refers to PID calculated
08-23 | PID control flag 2
value.
bit 1 = 1: PID Kp gain is 2 decimal places.
bit 1 = 0: PID Kp gain is 1 decimal place.
PID output command limit
08-26 0.0-100.0% 100.0
(reverse limit)
PID command
08-27 | acceleration / deceleration | 0.00-655.35 sec. 0.00
time
0: PID control output 100.00%, corresponding to maximum
Frequency base
operation frequency (Pr.01-00)
08-29 | corresponding to 100.00% 0
PID 1: PID control output 100.00%, corresponding to the input
value of the auxiliary frequency
. ) 0.0—5000.0 (When Pr.08-23 bit1 = 0) 1.0
08-31 | Proportional gain 2 (P)
0.00—500.00 (When Pr.08-23 bit1 = 1) 1.00
08-32 | Integral time 2 (1) 0.00-100.00 sec. 1.00
08-33 | Differential time 2 (D) 0.00-1.00 sec. 0.00
0: From frequency command (Pr.00-20, 00-30)
1: From Pr.08-66
2: From RS-485
3: From external analog (refer to Pr.03-00, 03-01)
08-65 | Source of PID target value 0
4: From CANopen
6: From communication cards
(CANopen card not included)
7: By the digital dial on the keypad
08-66 | PID target value setting -100.00-100.00% 50.00
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Pr. Parameter Name Setting Range Default
Master and auxiliary
A | 08-67 | reverse running cutoff 0.0-100.0% 10.0
frequency
~ | 08-68 | PID deviation limit 0.00-100.00% 0.00
A | 08-69 | Integral separation level 0.00-100.00% 0.00
08-70 | Smart start-up level 0.00-100.00% 5.00
Smart start-up frequency
» | 08-71 0.00-599.00 Hz 0.00
command
Smart start-up
» | 08-72 0.00-600.00 sec. 3.00
acceleration time
0: Does not switch (refer to Pr.08-01-08-03)
PID 2 parameter switch
A | 08-75 1: Auto-switch is based on output frequency 0
condition
2: Auto-switch is based on the deviation
PID 2 parameter switch
~ | 08-76 0.00-Pr.08-77% 10.00
deviation 1
PID 2 parameter switch
| 08-77 Pr,08-76—100.00% 40.00
deviation 2
Allowed time to reverse
~ | 08-78 0.0-6553.5 sec. 0.0
direction after start-up
WireBreak detected upper
08-79 0-100% 0
level
WireBreak detected lower
08-80 0-100% 0
level
08-81 | WireBreak detected Time | 0.000-65.535 sec. 0.000
0: Warn and do not stop
1: ramp to stop
08-82 | WireBreak treatment 0
2: coast to stop
3: Warn, PID hold
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09 Communication Parameters

X

X X X X X X X X X X

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 | 1: Fault and ramp to stop 3
treatment 2: Fault and coast to stop
3: No warning, no error displayed and continue operation
09-03 | COM1 time-out detection | 0.0-100.0 sec. 0.0
1: 7N2 (ASCII)
2: 7TE1 (ASCII)
3: 701 (ASCII)
4: 7TE2 (ASCII)
5: 702 (ASCII)
6: 8N1 (ASCII)
7: 8N2 (ASCII)
8: 8E1 (ASCII)
09.04 COM1 communication 9: 801 (ASCI) 1
protocol
10: 8E2 (ASCII)
11: 802 (ASCII)
12: 8N1 (RTU)
13: 8N2 (RTU)
14: 8E1 (RTU)
15: 801 (RTU)
16: 8E2 (RTU)
17: 802 (RTU)
09.09 Communication response 0.0-200.0 ms 20
delay time
Communication main
09-10 0.00-599.00 Hz 60.00
frequency
09-11 | Block transfer 1 0-65535 0
09-12 | Block transfer 2 0-65535 0
09-13 | Block transfer 3 0-65535 0
09-14 | Block transfer 4 0-65535 0
09-15 | Block transfer 5 0-65535 0
09-16 | Block transfer 6 0-65535 0
09-17 | Block transfer 7 0-65535 0
09-18 | Block transfer 8 0-65535 0
09-19 | Block transfer 9 0-65535 0
09-20 | Block transfer 10 0-65535 0
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Pr. Parameter Name Setting Range Default
09-21 | Block transfer 11 0-65535 0
09-22 | Block transfer 12 0-65535 0
09-23 | Block transfer 13 0-65535 0
09-24 | Block transfer 14 0-65535 0
09-25 | Block transfer 15 0-65535 0
09-26 | Block transfer 16 0-65535 0
09.30 Communication decoding | 0: Decoding method 1 ]

method 1: Decoding method 2
0: Modbus 485
-1: Internal communication slave 1
-2: Internal communication slave 2
-3: Internal communication slave 3
Internal Communication -4: Internal communication slave 4
09-31 -5: Internal communication slave 5 0
Protocol
-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 | 0-65535 0
09-35 | PLC address 1-254 2
09-36 | CANopen slave address 0: Disaple 0
1-127
0: 1 Mbps
1: 500 Kbps
09-37 | CANopen speed 2250 Kbps 0
3: 125 Kbps
4: 100 Kbps (Delta only)
5: 50 Kbps
bit 0: CANopen software disconnection 1
(CANopen guarding time-out)
bit 1: CANopen software disconnection 2
(CANopen heartbeat time-out)
09-39 | CANopen warning record | bit 3: CANopen SDO time-out 0
bit 4: CANopen SDO buffer overflow
bit 5: CANopen hardware disconnection warning
(Can Bus OFF)
bit 6: CANopen error protocol
09.40 CANopen decoding 0: Delta-defined decoding method ;

method

1: CANopen standard DS402 protocol
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Pr. Parameter Name Setting Range Default
0: Node reset
1: Com reset
09.41 CANopen communication | 2: Boot up Read
status 3: Pre-operational only
4: Operation
5: Stopped
0: Not ready for use
1: Inhibit start
2: Ready to switch on
3: Switched on Read
09-42 | CANopen control status
4: Enable operation only
7: Quick stop active
13: Error reaction activation
14: Error state
bit 0: CANopen reset, internal address 20XX is 0
bit 1: CANopen reset, internal address 264X is 0
09-43 | CANopen reset index 65535
bit 2: CANopen reset, internal address 26AX is 0
bit 3: CANopen reset, internal address 60XX is 0
0: No communication card
1: DeviceNet slave
2: PROFIBUS-DP slave
09-60 Communication card 3: CANopen slave / Master Read
identification 5: EtherNet/IP slave only
6: EtherCAT
10: Backup power supply
12: PROFINET
Firmware version of Read
09-61 Read only
communication card only
Read
09-62 | Product code Read only
only
Read
09-63 | Error code Read only
only
Communication card
DeviceNet: 0—63
09-70 | address (for DeviceNet or 1
PROFIBUS-DP: 1-125
PROFIBUS)
Standard DeviceNet:
0: 125 Kbps
DeviceNet speed setting
09-71 1: 250 Kbps 2
(for DeviceNet)
2: 500 Kbps

3: 1 Mbps (Delta only)
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Non-standard DeviceNet (Delta only):
0: 10 Kbps
1: 20 Kbps
2: 50 Kbps
3: 100 Kbps
4: 125 Kbps
5: 250 Kbps
6: 500 Kbps
7: 800 Kbps
8: 1 Mbps
0: Disable:
In this mode, baud rate must be 125 Kbps, 250 Kbps,
500 Kbps, or 1 Mbps in the standard DeviceNet
Other DeviceNet speed
A | 09-72 speed. 0
setting (for DeviceNet)
1: Enable:
In this mode, DeviceNet baud rate must be same as
that for CANopen baud rate (0-8).
Communication card IP
0: Static IP
» | 09-75 | configuration 0
1: Dynamic IP (DHCP)
(for EtherNet)
Communication card IP
» | 09-76 0-255 0
address 1 (for EtherNet)
Communication card IP
» | 09-77 0-255 0
address 2 (for EtherNet)
Communication card IP
» | 09-78 0-255 0
address 3 (for EtherNet)
Communication card IP
» | 09-79 0-255 0
address 4 (for EtherNet)
Communication card
~ | 09-80 | address mask 1 0-255 0
(for EtherNet)
Communication card
» | 09-81 | address mask 2 0-255 0
(for EtherNet)
Communication card
» | 09-82 | address mask 3 0-255 0
(for EtherNet)
Communication card
~ | 09-83 | address mask 4 0-255 0
(for EtherNet)
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Pr. Parameter Name Setting Range Default
Communication card
09-84 | gateway address 1 0-255 0
(for EtherNet)
Communication card
09-85 | gateway address 2 0-255 0
(for EtherNet)
Communication card
09-86 | gateway address 3 0-255 0
(for EtherNet)
Communication card
09-87 | gateway address 4 0-255 0
(for EtherNet)
Communication card
09-88 | password (low word) 0-99 0
(for EtherNet)
Communication card
09-89 | password (high word) 0-99 0
(for EtherNet)
09.90 Reset communication 0: Disable 0
card (for EtherNet) 1: Reset, return to default
bit 0: Enable IP filter
bit 1: Enable internet parameters (1 bit).
When IP address is set, this bit is enabled. After
Additional settings for the updating the communication card parameters, this
09-91 | communication card bit changes to be disabled. 0
(for EtherNet) bit 2: Enable login password (1 bit).
When you enter the login password, this bit is
enabled. After updating the communication card
parameters, this bit changes to be disabled.
bit 0: Enable password.
Communication card When the communication card is set with a
09-92 status (for EtherNet) password, this bit is enabled. 0
When the password is cleared, this bit is disabled.
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10 Speed Feedback Control Parameters

Pr. Parameter Name Setting Range Default
0: Disabled
1: ABZ
10-00 | Encoder type selection 0
3: Resolver 1 x PM encoder
5: Pulse input (MI7)
Encoder pulses per
10-01 1-20000 600
revolution
0: 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 if
B-phase leads A-phase by 90 degrees.
3: Phase Ais a pulse input and phase B is a direction
input (low input = reverse direction, high input =
forward direction).
4: Phase A is a pulse input and phase B is a direction
10-02 | Encoder input type setting 0
input (low input = forward direction, high input = reverse
direction).
5: Single-phase input (MI7)
NOTE:
1. When the MH300 inputs the A/B phase pulse, you
must connect the MI6 terminal to the A-phase pulse,
and the MI7 terminal to the B-phase pulse.
2. When the MH300 uses unidirectional input, it disables
the MI6 function and prohibits any signal connection.
Frequency division output
» | 10-03 1-255 1
setting (denominator)
Electrical gear at load
» | 10-04 1-65535 100
side A1
Electrical gear at motor
~ | 10-05 1-65535 100
side B1
Electrical gear at load
~ | 10-06 1-65535 100
side A2
Electrical gear at motor
| 10-07 1-65535 100
side B2
0: Warn and continue operation
Encoder feedback fault
» | 10-08 1: Fault and ramp to stop 2
treatment
2: Fault and coast to stop
Encoder feedback fault 0: Disabled
» | 10-09 1.0
detection time 0.0-10.0 sec.
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Pr. Parameter Name Setting Range Default
0: No function
10-10 | Encoder stall level 115
1-120%
Encoder stall detection
10-11 0.0-2.0 sec. 0.1
time
0: Warn and continue operation
10-12 | Encoder stall action 1: Fault and ramp to stop 2
2: Fault and coast to stop
0: No function
10-13 | Encoder slip range 50
0-50%
Encoder slip detection
10-14 0.0-10.0 sec. 0.5
time
0: Warn and continue operation
Encoder stall and slip
10-15 1: Fault and ramp to stop 2
error action
2: Fault and coast to stop
0: Disabled
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 if
B-phase leads A-phase by 90 degrees.
3: Phase Ais a pulse input and phase B is a direction
10-16 | Pulse input type setting 0
input (low input = reverse direction, high input =
forward direction).
4: Phase Ais a pulse input and phase B is a direction
input (low input = forward direction, high input =
reverse direction).
5: Single-phase input (MI7)
10-17 | Electrical gear A 1-65535 100
10-18 | Electrical gear B 1-65535 100
Positioning for encoder
10-19 - -32767-32767 pulses 0
position
Error range for encoder
10-20 - 0-65535 pulses 10
position reached
10-21 | Filter time (PG2) 0.000-65.535 sec. 0.100
FOC & TQC function
10-24 0-65535 0
control
FOC bandwidth for speed
10-25 20.0-100.0 Hz 40.0
observer
FOC minimum stator
10-26 0.0-10.0% fN 2.0

frequency
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Pr. Parameter Name Setting Range Default
FOC low-pass filter time
A | 10-27 1-1000 ms 50
constant
FOC gain for excitation
| 10-28 33-100% Tr 100
current rise time
Top limit of frequency
| 10-29 0.00-100.00 Hz 20.00
deviation
10-30 | Resolver pole pair 1-50 1
I/F mode, current
A | 10-31 0-150% rated current of the motor 40
command
PM FOC sensorless
~ | 10-32 | speed estimator 0.00-600.00 Hz 5.00
bandwidth
PM sensorless speed
A | 10-34 | estimator low-pass filter 0.00-655.35 1.00
gain
| 10-35 | AMR (Kp) 0.00-3.00 1.00
A | 10-36 | AMR (Ki) 0.00-3.00 0.20
Frequency point to switch
A | 10-39 | from I/F mode to PM 0.00-599.00 Hz 20.00
sensorless mode
Frequency point to switch
A | 10-40 | from PM sensorless mode | 0.00-599.00 Hz 20.00
to I/F mode
Initial angle detection
» | 10-42 0.0-3.0 1.0
pulse value
10-43 | PG card version 0.00-655.35 Read only
Zero voltage time during
| 10-49 00.000-60.000 sec. 00.000
start-up
~ | 10-51 | Injection frequency 0-1200 Hz 500
15.0/
A | 10-52 | Injection magnitude 0.0-200.0 V
30.0
0: Disabled
1: Force attracting the rotor to zero degrees
A | 10-53 | Angle detection method 0
2: High frequency injection
3: Pulse injection
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Pr. Parameter Name Setting Range Default
bit 0: Auto-tuning for ASR
bit 1: Inertia estimate (only in FOCPG mode)
11-00 | System control bit 2: Zero servo 0
bit 3: Dead time compensation closed
bit 7: Save or do not save the frequency
11-01 | Per unit of system inertia | 1-65535 (256 = 1PU) 256
ASR1 / ASR2 switch
» | 11-02 5.00-599.00 Hz 7.00
frequency
ASR1 low-speed
» | 11-03 1-40 Hz (IM) / 1-100 Hz (PM) 10
bandwidth
ASR2 high-speed
» | 11-04 1-40 Hz (IM) / 1-100 Hz (PM) 10
bandwidth
» | 11-05 | Zero-speed bandwidth 1-40 Hz (IM) / 1-100 Hz (PM) 10
» | 11-06 | ASR1 gain 0-40 Hz (IM) / 1-100 Hz (PM) 10
~ | 11-07 | ASR1 integral time 0.000-10.000 sec. 0.100
» | 11-08 | ASR2 gain 0—40 Hz (IM) / 0-100 Hz (PM) 10
» | 11-09 | ASR2 integral time 0.000-10.000 sec. 0.100
| 11-10 | ASR zero speed gain 0—40 Hz (IM) / 0-100 Hz (PM) 10
ASR zero speed integral
A 1111 _ 0.000-10.000 sec. 0.100
time
Gain for ASR speed feed
1112 0-200% 0
forward
A | 11-13 | PDFF gain value 0-200% 30
ASR output low-pass filter
| 114 0.000-0.350 sec. 0.008
time
A | 11-15 | Notch filter depth 0-20 db 0
~ | 11-16 | Notch filter frequency 0.00-200.00 Hz 0.00
» | 11-17 | Forward motor torque limit | 0—-500% 500
Forward regenerative
| 11-18 0-500% 500
torque limit
» | 11-19 | Reverse motor torque limit | 0-500% 500
Reverse regenerative
| 11-20 0-500% 500
torque limit
Flux weakening curve for
1121 0-200% 90
motor 1 gain value
Flux weakening curve for
| 1122 0-200% 90

motor 2 gain value
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Pr. Parameter Name Setting Range Default
Flux weakening area
11-23 0-150% 65
speed response
11-24 | APR gain 0.00—40.00 Hz (IM) / 0.00-100.00 Hz (PM) 10.00
Gain value for the APR
11-25 0-100 30
feed forward
11-26 | APR curve time 0.00-655.35 sec. 10.00
Maximum torque
11-27 0-500% 100
command
0: Disable
1: Analog signal input
11-28 | Torque offset source 0
2: RS-485 communication (Pr.11-29)
3: Controlled by external terminal (Pr.11-30-11-32)
11-29 | Torque offset setting -100-100.0% 0.0
High torque command
11-30 -100-100.0% 30.0
compensation
Middle torque command
11-31 -100-100.0% 20.0
compensation
Low torque command
11-32 -100-100.0% 10.0
compensation
0: Digital keypad
1: RS-485 communication (Pr.11-34)
11-33 | Torque command source 0
2: Analog signal input (Pr.03-00)
3: CANopen
11-34 | Torque command -100.0-100.0% (Pr.11-27 setting value = 100%) 0.0
11-35 | Torque command filter time| 0.000—1.000 sec. 0.000
0: Pr.11-37 (forward speed limit) and Pr.11-38 (reverse
speed limit)
1: Speed limit source is Pr.00-20 (master frequency
11-36 | Speed limit selection command source), and Pr.11-37 / Pr.11-38 0
2: Pr.00-20 (master frequency command source)
3: Speed limit source is the linear speed of tension
control
Forward speed limit
11-37 0-120% 10
(torque mode)
Reverse speed limit
11-38 0-120% 10
(torque mode)
Zero torque command 0: Torque mode
11-39 0

mode selection

1: Speed mode
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0: Input from internal register

1: Input from external pulse
Position Control
11-40 2: RS-485 0
Command Source

3: CANopen
5: Communication card
0: two-phase
11-41 | PWM mode selection 2
2: Space vector
11-42 | System control flag 0000-FFFFh 0000
Position Control Maximum
11-43 0.00-599.00 Hz 60.00

Frequency

Position Control
11-44 0.00-655.35 sec. 1.00

Acceleration Time

Position Control
11-45 0.00-655.35 sec. 1.00

Deceleration Time

Torque Output Filter Time

11-46 | (Applied to 230V / 460V 0.000-65.535 sec. 0.050
Models)
11-50 | APR S-Curve Time 0.000-1.000 0.300

Maximum Allowable
11-51 0-65535 1000

Position Error

Allowable Position Error
11-52 0-65535 10

Range

Allowable Position Error
11-53 0.000-65.535 sec. 0.500

Cumulative Time

0: Warn and continue operation (display oPE on keypad)
Treatment to the Large )
11-54 1: Fault and ramp to stop (display oPEE on keypad) 0
Position Control Error )
2: Fault and coast to stop (display oPEE on keypad)

Software Positive Limit

11-56 -32768-32767 30000

(High Word)
Positive Limi

11-57 Software Positive Limit 0_65535 0
(Low Word)
Soft Negative Limit

1158 | SO are NegaVe HME 1 35768-32767 30000
(High Word)
Soft Negative Limit

11-59 oftware Negative Limi 0_65535 0
(Low Word)

bit0: Enable position memory function

bit1: The pulse per revolution at load side counts by ppr
11-60 | Position Control Bit . - . . 000Ah
bit2: Enable software limit switch function

bit8: Set operation control direction
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Pr. Parameter Name Setting Range Default
bit9: Speed unit selection
bit10: Speed unit selection
bit11: Speed unit multiple
Encoder at Load Side ppr
11-62 0-65535 0
Number (High Byte)
Encoder at Load Side ppr
11-63 0-65535 2400
Number (Low Byte)
11-64 Single-Point Positioning 0.10—depending on the maximum setting value calculated 10.00
Rising Speed by setting value of Pr.11-43 and Pr.11-45 '
11-68 | Homing Method 0000h—-0128h 0008h
11-69 | Homing Control Time Out | 0.0-6000.0 sec. 60.0
Homing Control 1st Step
| 11-70 0.00-599.00 Hz 8.00
Speed
Homing Control 2nd Step
1 11-T1 0.00-599.00 Hz 2.00
Speed
Homing Control
Acceleration /
A | 11-72 | Deceleration Time 0.00-600.00 sec. 10.00
(0—Homing Control 15t
Step Speed)
Homing Control Offset )
| 11-73 -30000-30000 revolutions 0
(Revolution)
Homing Control Offset )
» | 11-74 Refer to Pr.10-01 setting 0
(Pulse)
Position Record ]
A | 11-75 -30000-30000 revolutions 0
(Revolution)
A | 11-76 | Position Record (Pulse) Refer to Pr.10-01 setting 0
0: Stopped
~ | 11-78 | HALT Revived Selection ) , , " 0
1: Continue according to the previous position command
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12 Tension Control Parameters

Pr. Parameter Name Setting Range Default
0: Disabled
1: Closed-loop tension, speed mode
12-00 | Tension control selection 2: Closed-loop linear speed, speed mode 0
3: Closed-loop tension, torque mode
4: Open-loop tension, torque mode
0: Rewind
12-01 | Winding mode 0
1: Unwind
Mechanical gear A at load
12-02 1-65535 100
side
Mechanical gear B at
12-03 1-65535 100
motor side
0: Set by parameter (Pr.12-05)
12-04 | PID target source 1: Set by RS-485 0
2: Analog input
~ | 12-05 | PID target value 0.0-100.0% 50.0
PID feedback source 0: Analog input
A | 12-06 0
selection 1: Pulse input
0: Disabled
1: Reel diameter (Pr.12-08—-12-09 corresponds to Pr.12-
Tension PID auto-tuning
12-07 29; Pr.12-11-12-12 corresponds to Pr.12-28) 0
selection
2: Frequency (Pr.12-08-12-09 corresponds to Pr. 01-07;
Pr.12-11-12-12 corresponds to Pr.01-00)
12-08 | Tension PID P gain 1 0.0-1000.0 50.0
Tension PID | integral time
12-09 ] 0.00-500.00 sec. 1.00
12-11 | Tension PID P gain 2 0.0-1000.0 50.0
Tension PID | integral time
12-12 ) 0.00-500.00 sec. 1.00
1914 Tension PID output status | 0: PID output is positive 0
selection 1: PID outut is negative
12-15 | Tension PID output limit 0.00-100.00% 20.00
Tension PID output
12-16 | command limit 0.00-655.35% 20.00
(Negative limit)
Tension PID feedback
12-17 0.0-100.0% 100.0
upper limit
Tension PID feedback
12-18 0.0-100.0% 0.0
lower limit
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0: Disabled
1: Analog input
1219 Linear speed input 2: RS-485 communication input 0
command source 3: PG card pulse input
4: DFM-DCM pulse input
5: Pulse input through MI6 / MI7 terminal
12-20 | Maximum linear speed 0.0-6500.0 m/min. 1000.0
12-21 | Minimum linear speed 0.0-6500.0 m/min. 0.0
12-22 | Pulses per meter 0.0-6000.0 pulses/m 0.0
A | 12-23 | Current linear speed 0.0-6500.0 m/min. 0.0
Linear speed low pass
M| 12-24 0.00-100.00 sec. 0.10
filter time
Linear speed command
M| 12-25 0.00-655.35 sec. 0.00
acceleration time
Linear speed command
A | 12-26 0.00-655.35 sec. 0.00
deceleration time
0: Calculated via line speed
1: Calculated via analog input selection
2: Calculated via thickness integral, the encoder installed
at reel side inputs by PG card
3: Calculated via thickness integral, the encoder installed
12-27 | Reel diameter source 0
at motor side inputs by PG card
4: Calculated via thickness integral, the encoder installed
at reel side inputs by MI6 / MI7 terminals
5: Calculated via thickness integral, the encoder installed
at motor side inputs by MI6 / MI7 terminals
12-28 | Maximum reel diameter 1.0-6000.0 mm 6000.0
12-29 | Empty reel diameter 1.0-6000.0 mm 1.0
0: RS-485 communication input (Pr.12-31)
12-30 | Initial reel diameter source 0
1: Analog input (Pr.03-00-03-01 = d16)

A | 12-31 | Initial reel diameter 1.0-6000.0 mm 1.0
12-32 | Initial reel diameter 1 1.0-6000.0 mm 1.0
12-33 | Initial reel diameter 2 1.0-6000.0 mm 1.0
12-34 | Pulses per revolution 1-60000 ppr 1
12-35 | Revolutions per layer 1-10000 1
12-36 | Material thickness 0.001-65.000 mm 0.001

# | 12-37 | Reel diameter filter time 0.00-100.00 sec. 1.00

Automatic reel diameter 0: Disabled
12-38 0
compensation 1: Enabled
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Pr. Parameter Name Setting Range Default
Reel diameter calculation
12-39 0.0-6553.5 sec. 0.0
delay time
12-40 | Current reel diameter 1.0-6000.0 mm 1.0
Minimum output frequency
12-41 | for reel diameter 0.00-599.00 Hz 1.00
calculation
0: Disabled
Pre-startup mode
12-42 1: Pre-startup of rewind mode 0
selection
2: Pre-startup of unwind mode
Switching level for pre- )
12-43 0.0-100.0% (according to Pr.12-05) 15.0
startup and PID enable
12-44 | Pre-startup frequency 0.00-599.00 Hz 2.00
Pre-startup acceleration
12-45 | 0.01-600.00 sec. 3.00
time
Broken belt detection 0: Disabled
12-46 0
function 1: Enabled
Minimum linear speed of
12-47 0.0-3000.0 m/min. 0.0
broken belt detection
Reel diameter error of
12-48 1.0-6000.0 mm 100.0
broken belt detection
12-49 | Broken belt detection time | 0.00-100.00 sec. 1.00
Tension PID feedback
12-50 0-100% 100
error level
Tension PID feedback
12-51 0.0-10.0 sec. 0.5
error detection time
0: Warn and continue operation
Tension PID feedback
12-52 1: Fault and ramp to stop 0
error treatment
2: Fault and coast to stop
19.54 Tension command source | 0: RS-485 communication input 0
selection 1: Analog input
12-55 | Maximum tension value 0-65535 N 0
Tension command setting
12-56 0-65535 N 0
value
0: Disabled
Zero-speed tension
12-57 1: RS-485 communication input 0
setting source
2: Analog input
Zero-speed tension
12-58 0-65535 N 0
setting value
Zero-speed tension
12-59 0-100.00% 0

threshold (line speed)
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Pr. Parameter Name Setting Range Default
Dynamic friction torque
12-60 0.0-100.0% 0.0
compensation
Material inertia
12-61 0-30000 0
compensation coefficient
Acceleration inertia
12-62 0.0-1000.0% 0.0
compensation gain
Inertia compensation filter
12-63 | 0.00-100.00 5.00
time
Deceleration inertia
12-64 0.0-1000.0% 0.0
compensation gain
04
0: No taper
Tension taper curve 1: Curve taper
12-65 0
selection 2: Linear taper
3: Multi-step curve taper
4: Multi-step linear taper
12-66 Tension taper setting 0: RS-485 communication input 0
source 1: Analog input
12-67 | Tension taper value 0-100% 0
Tension taper curve
12-68 ] 0-60000 0
compensation value
Multi-step taper reel
12-69 10.0-6000.0 6000.0
diameter 1
Multi-step taper reel
12-70 10.0-6000.0 6000.0
diameter 2
12-71 | Multi-step taper value 1 0-100 0
12-72 | Multi-step taper value 2 0-100 0
12-73 | Pre-drive frequency gain -50.0-50.0% 0
Pre-drive acceleration
12-74 | 0-65535 sec. 0
time
12-75 | Pre-drive deceleration time | 0—65535 sec. 0
12-76 | Speed limit gain 0-65535 sec. 0
bit 0: Closed loop tension speed mode, allowed
changing operation direction
bit 1: Start-up compensation (switching between zero-
speed tension command and normal tension
12-77 | Tension control flag 0

command)
bit 2: Acceleration and deceleration compensation
(Pr.12-62 Acceleration inertia compensation gain;

Pr.12-64 Deceleration inertia compensation gain)
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Pr.

Parameter Name

Setting Range

Default

bit 3: Reel diameter calculation by moving average method
bit 5: PID output reverse limit selection

bit 6: Material thickness range selection
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13 Macro (User-defined)

Pr.

Parameter Name

Setting Range

Default

13-00

Application selection

00: Disabled

01: User-defined parameter
02: Compressor

03: Fan

04: Pump

05: Conveyor

06: Machine tool

07: Packing

08: Textiles

10: Logistics

11: Tension PID function

12: Tension PID and master / auxiliary frequency function

00

13-01

13-50

Application parameters

(user-defined)
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Pr. Parameter Name Setting Range Default
0: No function
1: Frequency command
(in MH300 series, this function can be the torque limit
¥ | 14-00 Extension card input in torque control mode) 0
terminal selection (Al10) 2: Torque command (torque limit in speed mode)
3: Torque compensation command
4: PID target value
5: PID feedback signal
6: PTC thermistor input value
7: Positive torque limit
| s Extension card input 8: Negative torque limit .
terminal selection (Al11) 9: Regenerative torque limit
10: Positive / negative torque limit
11: PT100 thermistor input value
13: PID compensation amount
A | 14-02 | Al10 Analog input bias -100.0-100.0% 0.0
A | 14-03 | Al11 Analog input bias -100.0-100.0% 0.0
0: No bias
Al10 positive / negative
X | 14-04 postiv gatv 1: Lower than or equal to bias 0
bi d
'as mode 2: Higher than or equal to bias
3: The absolute value of the bias voltage while serving as
Al11 positive / negative
» | 14-05 the center 0
bias mode 4: Bias serves as the center
A | 14-06 | Al10 analog input gain -500.0-500.0% 100.0
~ | 14-07 | Al11 analog input gain -500.0-500.0% 100.0
Al10 analog input filter
| 14-08 0.00-20.00 sec. 0.01
time
Al11 analog input filter
A | 14-09 0.00-20.00 sec. 0.01
time
ACI10 analog input 420 | 0: Disable
A | 14-10 0
mA signal loss selection 1: Continue operation at the last frequency
ACI11 analog input 4-20 2: Decelerate to 0 Hz
A | 14-11 0
mA signal loss selection 3: Stop immediately and display “ACE”
AO10 extension card 0: Output frequency (Hz)
M| 14-12 0
output terminal selection 1: Frequency command (Hz)
AO11 extension card 2: Motor speed (Hz)
A | 14-13 0
output terminal selection 3: Output current (rms)
4: Output voltage
5: DC bus voltage
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Pr. Parameter Name Setting Range Default
6: Power factor
7: Power
8: Output torque
9: AVI
10: ACI
12: 1q current command
13: Iq feedback value
14: 1d current command
15: Id feedback value
16: Vg-axis voltage command
17: Vd-axis voltage command
18: Torque command
19: PG2 frequency command
20: CANopen analog output
21: RS-485 analog output
22: Communication card analog output
23: Constant voltage output
14-14 | AO10 analog output 1 gain | 0.0-500.0 % 100.0
14-15 | AO11 analog output 1 gain | 0.0-500.0 % 100.0
AVO10 analog output 1 in
14-16 0: Absolute value of output voltage 0
REYV direction
1: Reverse output 0 V; forward output 0-10 V
AVO11 analog output 1 in
14-17 2: Reverse output 5-0 V; forward output 5-10 V 0
REYV direction
0: 0-10 V (AVI10)
Extension card (Al10)
14-18 1: 0-20 mA (ACI10) 0
input selection
2:4-20 mA (ACI10)
0: 0-10 V (AVI11)
Extension card (Al11)
14-19 1: 0-20 mA (ACI11) 0
input selection
2:4-20 mA (ACI11)
AVO10 DC output setting
14-20 0.00-100.00% 0.00
level
AVO11 DC output setting
14-21 0.00-100.00% 0.00
level
14-22 | AVO10 filter output time 0.00-20.00 sec. 0.01
14-23 | AVO11 filter output time 0.00-20.00 sec. 0.01
Al10 extension card Pr.14-18 = 0: 0.00-10.00 V
14-24 0.00
lowest point Pr.14-18 # 0: 0.00-20.00 mA or 4-20 mA
Al10 extension card
14-25 0.00-100.00% 0.00

proportional lowest point
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Pr. Parameter Name Setting Range Default
Al10 extension card Pr.14-18 = 0: 0.00-10.00 V
14-26 5.00
mid-point Pr.14-18 # 0: 0.00-20.00 mA or 4—-20 mA
Al10 extension card
14-27 0.00-100.00% 50.00
proportional mid-point
Al10 extension card Pr.14-18 = 0: 0.00-10.00 V
14-28 10.00
highest point Pr.14-18 # 0: 0.00-20.00 mA or 4—-20 mA
AIl10 extension card
14-29 0.00-100.00% 100.00
proportional highest point
Al11 extension card lowest | Pr.14-19 = 0: 0.00-10.00 V
14-30 0.00
point Pr.14-19 # 0: 0.00-20.00 mA or 4-20 mA
Al11 extension card
14-31 0.00-100.00% 0.00
proportional lowest point
Al11 extension card Pr.14-19 = 0: 0.00-10.00 V
14-32 5.00
mid-point Pr.14-19 # 0: 0.00-20.00 mA or 4-20 mA
Al11 extension card
14-33 0.00-100.00% 50.00
proportional mid-point
Al11 extension card Pr.14-19 = 0: 0.00-10.00 V
14-34 10.00
highest point Pr.14-19 # 0: 0.00-20.00 mA or 4-20 mA
Al11 extension card
14-35 0.00-100.00% 100.00
proportional highest point
0: AVO10 (analog voltage signal 0.00-10.00 V)
AO10 terminal analog
14-36 1: ACO10 (analog current signal 0.0-20.0 mA) 0
signal mode
2: ACO10 (analog current signal 4.0-20.0 mA)
0: AVO11 (analog voltage signal 0.00-10.00 V)
AO11 terminal analog
14-37 1: ACO11 (analog current signal 0.0-20.0 mA) 0
signal mode
2: ACO11 (analog current signal 4.0-20.0 mA)
Output frequency at
14-50 0.00-599.00 Hz Read only
malfunction 2
DC voltage at malfunction
14-51 ) 0.0-6553.5V Read only
Output current at
14-52 0.00-655.35 Amps Read only
malfunction 2
IGBT temperature at
14-53 -3276.7-3276.7°C Read only
malfunction 2
Output frequency at
14-54 0.00-599.00 Hz Read only
malfunction 3
DC voltage at malfunction
14-55 3 0.0-6553.5V Read only
Output current at
14-56 0.00-655.35 Amps Read only

malfunction 3
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Pr. Parameter Name Setting Range Default
IGBT temperature at
14-57 -3276.7-3276.7°C Read only
malfunction 3
Output frequency at
14-58 0.00-599.00 Hz Read only
malfunction 4
DC voltage at malfunction
14-59 4 0.0-6553.5V Read only
Output current at
14-60 0.00-655.35 Amps Read only
malfunction 4
IGBT temperature at
14-61 -3276.7-3276.7°C Read only
malfunction 4
Output frequency at
14-62 0.00-599.00 Hz Read only
malfunction 5
DC voltage at malfunction
14-63 5 0.0-6553.5V Read only
Output current at
14-64 0.00-655.35 Amps Read only
malfunction 5
IGBT temperature at
14-65 -3276.7-3276.7°C Read only
malfunction 5
Output frequency at
14-66 0.00-599.00 Hz Read only
malfunction 6
DC voltage at malfunction
14-67 6 0.0-6553.5V Read only
Output current at
14-68 0.00-655.35 Amps Read only
malfunction 6
IGBT temperature at
14-69 -3276.7-3276.7°C Read only
malfunction 6
14-70 | Fault record 7 Refer to fault record Pr.06-17—-06-22 0
14-71 | Fault record 8 Refer to fault record Pr.06-17—06-22 0
14-72 | Fault record 9 Refer to fault record Pr.06-17—06-22 0
14-73 | Fault record 10 Refer to fault record Pr.06-17—06-22 0
0: No function
1: Continue operation after over-torque detection during
constant speed operation
| 1474 Over-torque detection 2: Stop after over-torque detection during constant speed 0
action (motor 3) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection 10-250%
A | 14-75 120
level (motor 3) (100% corresponds to the rated current of the drive)
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Pr. Parameter Name Setting Range Default
Over-torque detection
14-76 0.0-60.0 sec. 0.1
time (motor 3)
0: No function
1: Continue operation after over-torque detection during
constant speed operation
1477 Over-torque detection 2: Stop after over-torque detection during constant speed 0
action (motor 4) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-to