Panasonic

Brushless Moior Driver

MINAS-HYPER Inverter
MB D-Series M. D Frame

Operation Manual

Fig. represents MBDK043BWM

B Thank you for purchasing Panasonic Inverter.

B This product is a variable frequency power unit for brushless motor.
This manual describes the function and handling of the inverter.

M This product is easy to handle and operate, however, improper operation
could result in unexpected trouble, deteriorate the life or performance
of the product.

M Keep this manual at convenient place for further reference.

B (This manual has to be handed to the end customer.)

Unit

SI unit is used in this manual together
with current unit.(On the product,
current unit is displayed only.)




SAFETY CAUTIONS

Read this manual carefully for proper handling and operation, before instal-
ling, operating, maintaining and inspecting. Persons concerned are requested
to acquire all of the knowledge about the unit, safety information and cau-
tions given in this manual.

This manual classifies the safety cautions into “WARNING” and “CAUTIO
N” by ranking

‘indicates a potentially hazardous situation

which, if not avoided, will result in death
@WARNING or serious injury.

‘indicates a potentially hazardous situation

A C AUTION which, if not avoided, will result in minor

or moderate injury and physical damage.

Further, even item ranked in & CAUTION could lead to serious re-

sult depending on situation, if operator fails to observe the instruction. Both
“WARNING” and “CAUTION” with hazard alert symbol describe important
items. Observe the instruction described in therein, without fail.

1. Installation

/N\ CAUTION

@Install the inverter on metal or other incombustible support base.
Failure to observe this instruction could result in fire.

@®Don't place any combustible material near the inverter.
Failure to observe this instruction could result in fire.

O handling and transporting, don’t catch the inverter front panel.
Failure to observe this instruction could result in bodily injury by fall-
down of the inverter.

@®Don't allow inclusion of foreign matters(metal piece, etc.) in the inverter.
Failure to this instruction could result in fire.

@Select a location which can bear the inverter weight, and install the in-
verter thereon as instructed in this manual.

Failure to observe this instruction could result in bodily injury by fall-
down of the inverter.




2. Wiring

O WARNING

@®Be sure to check that the input power switch is OFF, before beginning
the wiring work.
Failure to observe this instruction could result in electric shock and fire.
@Provide nofuse breaker(NFB) without fail.
Failure to observe this instruction could result in fire.
@Ground the earth terminal without fail.
Failure to this instruction could result in electrical shock and fire.

@\Make wiring after complete installation of the inverter body.
Failure to this instruction could result in electric shock and fire.

/N CAUTION

@Don't connect AC power to the output terminals(U, V, W)
Failure to observe this instruction could result in injury and fire.

@Bc sure to verify actual AC power voltage with the rated voltage of the
product (inverter).
Failure to observe this instruction could result in injury and fire.

3. Operation and Run

O WARNING

@Switch ON the input power after mounting the front panel.
Further, don't remove the front panel while power in ON.
Failure to observe this instruction could result in electric shock.
@®Dont operate the switches with wet hand.
Failure to observe this instruction could result in electric shock.
@®Don't touch the inverter terminal during make, even when machine is in
Shutdown.
Failure to observe this instruction could result in electric shock.
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{> WARNING

@1f TRIP RESET is pressed and the power is turned ON after the power

switch was turned off with run signal kept ON, the machine restarts
suddenly. Don’t approach the machine.

Failure to observe this instruction could result in injury.

/A CAUTION

@®Don’t touch the heat-sink or regenerative resistor which become hot.
Failure to observe this instruction could result in burns

@The inverter enable to easily set up the operating speed within a range
from low to high speed. Set up the operating speed so as not exceed

the respective permissible speed range of the motor and machine.,
Failure to observe this instruction could result in injury.

4. Maintenance and Inspection

OWARNING

@Conduct inspection after 5 minutes and over from input power OFF.
Failure to observe this instruction could result in electric shock..

@Other than inspection specialist are not allowed to engage in mainte-
nance and inspection(checking).

Take off metallic articles(watch, ring and etc.) before beginning mainte-
nance and inspection.

Further, use insulation-treated tools for maintenance.

Failure to observe this instruction could result in electric shock and
Injury.

. Others

{ WARNING

.Absolutely avoid random modification.

Failure to observe this instruction could result in electric shock, injury
and fire.




GENERAL PRECAUTION

The sketches included in the descriptive instructions in this manual
are all drafted, with the front panel or the shield for safe removed, to
explain the detailed portions of the inverter unit. When operating the
product(inverter), restore the front panel and the shield as specified,
without fail, and operate it as instructed in this manual.
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1. Forward

o
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1—1 After unpacking

@Check the following items.
(1) Check if the received(delivered) inverter is as ordered by you.
(2) Check if the delivered inverter for damage during transportation.

Should discrepancy or defect be found upon checking, feel free to contact
the distributor or the dealer from whom you purchased the inverter.

@®Part No.

Rated input voltage/freq

MBDK043BWM <

Model No.

PINPUT AC200~230V 50/60Hz
< Rated output

400W

LICENCED LMDER OR MORE OF THE FOLDWING LLS. PATENTS
4,942,516 4,825, 419 4,121, 284

Watsushita Electric Industrial Co.,LTD.
NADE N JAPAN

QUTPUT
Serial No. 3 SER. No.
@®Model No.
<EG>

M{ B| D

K

0

4113/ B

I

MINAS-HYPER Inverter
MB D series

Applicable Motor
K : Ultra compact
H : General purpose

Output of the motor

5B: 5W  10:1.0Kw
1A: 10W
2A: 20W  15:1.5kW
3A: 256W :
4A: A0W  22:2.2kW
5A: 50W :
01:100W  37:3.7kW
02:200W .

Cht 15kW

08i750W

—

Rated speed of

the motor
A:1800r/min
B:3000r/min
C:3600r/min

Frame shape
M : M-shape
D : D-shape

Standard spec
Volume | Brake resistor
Input
1 1¢ 100V — O
2: 1 ¢ 200V A% O -
3: 3¢ 200V wl O O




*KFor standard specifications, refer to 10. TSPECIFICATIONS] (page40~48)
1 —2 Applicable motor

Applicable motor to this inverter is Panasonic
MINAS—HYPER motor described in the table below.

Inverter part Applicable Inverter part Applicable

No. motor part No No. motor part No
MBDK5B1BVM MBMK5BZBL* MBDHO23AVM MBMHO22AB+
MBDK2A1BVM MBMK2AZBL* MBMHO22AL
MBDK5ATBVM MBMK5AZBL* MBDHO43AWM MBMHO42ABx
MBDKO11BVM MBMKO11BLx MBMHO42AL %
MBDK021BVM MBMK021BL* MBDHOS3AWM MBNHOB2ABx
MBDK041BVM MBMKO41BL* MBNMHOB2AL*
(> | MBDK5B3BVM MBMK5BZBL* MBDH153ABD MBMH152ABx
MBDK2A3BVM MBMK2AZBL* MBMH152AL%
MBDK5A3BVM MBMK5AZBLo* MBDH223ABD MBMH222ABx
MBDKO13BVM MBMKO12BL MBMH222A1 %
MBDK023BVM MBMK022BL* MBDH373ABD MBMH372AB*
MBDKO43BVM MBMKO42BL* MBMH372AL
MBDKO83BVM MBMKO82BL: MBDHO23CVM MBMHO22CB*
MBDK153BBD MBMK 152BL* MBMHO22CL*
MBDK223BBD MBMK222BL MBDHO43CHM MBMHO42CB+
MBDK373BBD MBMK372BL MBMHOA2CL*
MBOHO83CHM MBMHO82CB+*
MBMHOB2CL
O MBDH153CBD MBMH152CBx
- MBMH152CL
MBDH223CBD MBMH222CB+
MBMH222CL
MBDH373CBD MBMH372CBx
MBMH372CL%
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2. Construction

2 — 1 Appearance and identification
<750 W or smaller>

Mounting hole (3 x M4 screw)

Front panel
Set-up/Display of Run/ \
Stop and parameter

Cover

Inside are terminal board/ \

connector. Close this cover
after wiring.

Case /

Don’t remove this case, or the
inverter could be damaged.

Set-up volume

Set-up of the speed

Name plate

Description of part No. and spec

<<when the cover is opened>>

Control Circuit Terminal(IM3)

BN
2

CS-Signal Connector

@)

Power Input Terminal(M3) @
Motor Output S
Cloamnartor, z%&m

Earth Terminal(E) (M4)




<1.5 kW or larger>

Vent. cover *1 \
iaing 5 ) N

N\

Front Panel N
Set-up/display of Run/Stop T B B
and parameter /B \\

Name Plate ]

Description of part No. and spec. JITD

Case >

[ et [rd
- Cover //
@, L
Inside are terminal board and connector. }
Close this after wiring. / g
Rubber bush for wiring e 0 s

*1) Vent. cover is installed at ex-fac. Remove this and rubber bush if the inverter
is used at 40°C or over.

<<when the cover is opened>>
o] 3
O

CS-Signal ‘____/Control Circuit(M3)
Connector ™y |l Main CircuitM4)
[ll(Power Input/Motor Qutput)
‘}Charge Lamp
Earth Terminal(E)(M4)

10



2—2 Removal and restore of the cover(l.5 kW or larger)

Removal

CErEEEoEeY
R

SEEDS .:ﬁi “
C{@
/ @ \

<,
>

Pull back while pressing down the cover

™~

—[ &=z P

Claw

Restore

Make a reverse process of
removal.

)
C 2—3 Removal and put-back of the cover (1.5kW or larger)

Removal

Hook 4 claws of the case
(upper/lower) to remove
with screw driver or other
tool

Claw

~

11

Restore

Make a reverse process
of removal.



2 — 4 Removal of vent. cover(1.5 kW or larger)

Vent. cover is attached to the upper side of the case.

Remove the cover and case. Remove the vent. cover by pressing the
extrusion from inside.

I

Note
(1) Check if no wire-pinching to be seen while restoring
the cover.
(2) Make sure that the claw of the cover is inserted securely
O while restoring the cover.
(3) Wipe off any oil from the cover with cloth.

12



3. Cautions

3—1 Safety cautions

1. Switch off the power source when connenting or disconnecting the cables to main circuit
terminals, earth terminal and control circuit terminals.

2. Dont't touch absolutely each printed circuit board because of its high voltage circuit,

3. Earth both the mverter and motor earth terminal.  For the position of earth terminal,
refer to “Section 2-1 Appearance and Identification] Class-3 grounding (100 Q or
less, ® 1.6mm) or more is recommended.

4. In wiring, use no-fuse breaker in accordance with  [Standard Wiring Diagram | .

5. Internal circuits are kept charged with high voltage for a while even after power OFF.
When conducting internal check, begin it 5 minutes or more after power OFF.

6. Don't touch absolutely the motor output connector during “Free-Run Stop.

7. The power supply is not cut off even when machine is put in stop condition by stop
command. Be careful of electric shock and unintentional start-up.

8. When putting machine in long rest, switch OFF the power source. Failure to observe
this instruction could result in electric shock.

9. Operating the motor at over 60Hz could put it in unstable condition and in the worst
case, could damage the device. Be sure to check the device can be operated at stable
condition. Further, periodical check of each device is recommended.

10. Make sure that the input voltage is withing a range of the rated voltage, before turning
ON the the power. Excess voltage input could cause flashing, fuming or abnormal noise
mside the inverter.

11.Back side of the inverter is high temperature. Insall the inverter on metal base or other
incombustible material. Furthermore, don't touch absolutely inverter during run and
until enough time elasps after shutdown.

12. Take special care so as not allow dust, mist, iron powder,etc. to enter into the inverter.

13. Frequent repetition of start/stop could deactivate the motor overload protection.

Check the temperature rise of the motor with actual operation pattern of the device.

14. Before turning ON/OFF the power, be sure to check, by operator himself, that the
ambient safety is fully secured. Aboslutely avoid operation error by other personnel.

15.Re-switching ON the power source subsequent to power OFF and trip resetting, would
permit the inverter to be automatically reset. Therefore, operator must check that
safety is secured for ambient persons and articles, before executing the above operation.

16.While executing inspection of the device at stop, absolutely turn off the breaker at the
main ciruit.

17.Exactly execute mounting and installation of the inverter to avoid incidental personal
accident which may arise from improper execution of this in the case of erthquake.

18.When operating the inverter after earthquake, be sure to check in advance the inverter
and motor for the installed condition and the machine for safety.

We have paid supreme effort to qualify assuarance of this product(inverter). However,if
unexpected external noise acts on the inverter or improper wiring is made to any of the
terminal, the inverter could work beyond the set-up data. To avoid such a trouble, you are
kindly requested to take full consideration in your machine itself and its safety.

13



3 — 2 Caution for Proper Operation

Incorrect operation could result in failure of normal running and, in the
worst case, damage of the inverter itself. To avoid such trouble and
damage, observe the precaution given hereunder.

1. Don't input power voltage out of the permissible voltage range to the power input
terminals(R, S, T). Furthermore, don’t connect absolutely the power input cable to
any other terminals. .

2. Ensure the power capacity in the range from 1.5 times the inverter capacity up to
500 KVA max. Operating the inverter under direct power supply of more than 500
KVA or shifting phase capacitor at the power side would allow excessive peak
current to flow into the power input circuit, which could then damage the inverter.
In such a case, install a power factor improved AC reactor, which adapts to the
inverter capacity, on the inverter at its input side.

3. Avoid absolutely such wiring and operation sequence that input voltage is applied to
the inverter output . Failure to observe this instruction could damage the inverter.

- 4. The inverter life greatly depends on ambient temperature. In use of the inverter,

@ keep the ambient temperature as low as possible.

5. Avoid motor start-stop by electromagnetic contactor which is installed between the

inverter andmotor. For starting and stopping the motor, use either RUN/STOP

switch on the operation panel or the control input terminas  11) - 12] .

For the specifications of terminals, refere to 5-2, [Standard Wiring Diagram | .

7. Avoid frequent switching ON/OFF of electromagnetic contactor, installed at power
source side.

8. Awoid to operate the inverter under overload condition exceeding the inverter and
motor capacity. Failure to observe this instruction could result in damage of the
mverter and could cause inverse affect on the inverter life.

9. Running the motor with inverter will increase leaked current, which could then acti-
vate the leakage breaker . In such a case, use a leakage breaker, to which a high
frequency measure is applied, for not only the inverter power line but also other line.

( 5| 10. Ensure thtotal cable length at 20 m max. between the inverter and the motor.

11. Be sure to check that each cable wired to the terminal board is screwed with proper,
tightening torque. Loose in tightening could result in abnormal overheat.

12. Running the motor by inverter could result in wave noise from I/O cables of the in-
verter,motor etc.,which could then give inverse affect to the electronic devices. In such
a case, wave noise and inverse affect can be restrained up to some extent by providing
the inverter I/O with filter or otherwise containing the power cable in conduit.

o

Notes
B The inverter life greatly depends on ambient tem-
- perature, Therefore keep ambient temperatiwe 10 cm or more

around the inverter in the permissible range.
M Be sure to cheek the ambient temperature is within 17—> MBD <}

the pexrmissible range at a cross-point in the
right Figure. 5
(Referto 10  [Specifications | cm

¥ 5cmor 10 cm or more
more -

14
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4. Installation

4 —1 Caution in carrying

B In carrying, handling the inverter with good care no to damage it.
B Avoid such a handling manner as causes abnormal load to act on the plastic case.

4 —2 Location

B Install the inverter in vertical position
Ensure sufficient spacing around it for
good ventilation.

> Screw and volt securely the case |
mount not to allow bending and torsion
stresses to act on the inverter body.

> Use M4 screw or bolt for 750 W or
smaller, M5 for 1.5kW or larger immverter
for mounting,

> Proceed with installation, in reference
to 10-3 TOuter Dimensionsj (P43).

B Avoid an environment where the inverter
may be exposed to high temperature and
humidity, dust and mist, iron powder,
chips, etc. N

B Sclect a location where environment is
within a permissible range,
For working tem-
perature, refer to
I Specifications]

B Avoid a place where the inverter is ex-
posed to_direct sun ray.

M Sclect a corrosive gas free and cutting
coolant splash free location.

ﬁ
=
My
= o

B Not a water-proof construction.
Avoid outside use.

B Select a vibrationless location. Avoid
continuous operation at resonance point.

Bl A
el

ff{

15




5. Wiring Connection

S5—1

Caution in Wiring Connection

Mz Carout | <e.g. 1.bkW or larger>

(1)

(2)

(3)

(4)

© s

(6)

Power source

Inverse connection of the power to
input terminals®. S. T) and motor RIS|T|U |V W
output terminals(U. V. W) would Uj (V) (U)

cause damage of the inverter. : : RR s§ 1T

Absolutely avoid such  Power source )
connecton. (right Fig.)
Don't earth the motor cutput terminals

UV.W).
Avoid short-circuiting between motor
output terminals(U.V.W).
Make wiring connection in accordance with 5-2 , [Standard Wiring Diagram]|
(p17-18). Select no-fuse breaker (NFB) matching to the motor ratings. Also refer to
5-3, [Selection of Wiring Devices] (p19).
Earth terminal(E) is connected to the motor frame. Apply Class-3 Earthing(100 Q
max.,® 1.6 mm min.) or higher class.
Use the fasten terminals with insulated coating for the connection to the main
circuit terminals (R.S.T. U. V. W).

| Control civeuit |

(1)

(2)

(3)

(4)
(5)
(6)

(7)

(8)

Don't apply over DC24V-50mA or reversed polarity between control output
terminals, 01-COM or POUT-G..
Control input terminal is composed as below.
750 W or smaller(M-frame) :
Photocoupler input@.2k Q of internal resistance) connected internal power
supply of +8V.
1.5kW or larger(D-frame) :
CMOS input pulled-up with 4.7k Q from internal power supply of +5V.
They can be controlled either by contact or open collector.
Don’t apply voltage thereto externally.
Don't short-circuit between speed-setting power terminal(5V) and control ground
terminal(GND).
When directly driving relay by output

terminal (01-COM), insert flywheel Pay attention to the

polarity of the diode.

diode(FD).
Use twist cable or shield cable as the FD (100V 1A)
cable to be connected to the control coM | o1 : H

crreult.

Earth the shield of shield cable.

Isolate the cable connected to the control —_—
circuit from the power line. I

When tightening the cable, apply screw
driver vertically to the terminal. -~ -

16



5—2 Standard Wiring Diagram

<75 0W or smaller>

Motor output
Power source connector
Single/3 phase- AC200~230v NFB
Singlephase AC100V _i,_\ R U
50/60Hz A v
Use R and T for single phase. Volume orl E |—+
- 5V panel Earth terminal
Short-bar > FIN T](——
Control ground GND ;- CS signal
3 connector
CCW-RUN SW p—o—— |
CW-RUN SW o 12
Speed-setting(1) R (3 EEZ 01| Vecemax=DC24V
Speed-setting(2) [ s 14 COM| Icmax=50mA
L POUT Vel.pulse output
Apply proper treatment to the
terminal end of shield cable. E]
Earth terminal

= |Earth without fail

(100 Q max., ¢ 1.6 min.)

External freq-setting dial

{In case external freq-setting dial is used)

Volume on panel
Turn to the full
right(High)

1/4W 5k Q B-character

Control ground

oV

FIN
GND

17

Sensor wire



<1.5kW or larger>

Powrer source
Single/3 phase AC200~230V NFB

Singlephase AC100V "—°:”—"
50/60Hz - ]

o

OUsc Rand Tforsinglephase ~ L

External freq-setting dial

1/4W 5k @ B-character [ll]/

Control ground

CCW-RUN SW 5o
CW-RUN SW o
Speed setting(1) g
Speed setting (2) o

Apply proper treatment to the
terminal end of shield cable.

18

R U Earth termins
S \V4 M
W
[ |5V Sensor
FIN
GNDJ CS signal
c connector
gk
12 o11v =DC24V
(3 @ ’ cemax=
14 COM| | cmax=50mA
POUT| Vel.pulse output
El
j_ Earth terminal
= (Barth without fail
(100 @ max. ¢ 1.6 min.)




5 — 3 Selection of Wiring Devices
(1) No-fuse breaker, electromagnetic contactor, wires

Inverter No-fuse breaker | Electromagnetic contactor| Wire
model No. (rated current) (contact) (mmz)
[nput [Output
MBDHO1 3% BBP35 (5A) BMF61842N (3P+1a) 2.0 —
MBDHO2 344 BBP35 (5A) BMF61842N (3P+1a) 2.0| —
MBDHO4 33k BBP35 (5A) BMF61842N (3P+1a) 2.0| —
MBDHO83%s%: BBP310 (10A) BMF61842N (3P+1a) 2.0 —
MBDH1 53k BBP315 (15A) BMFT61042N (3P+1a) 2.012.0
MBDH22 3% BBP320 (20A) BMFT61042N (3P+1a) 3.5]2.0
MBDH37 3% BBP330 (30A) BMFT61042N (3P+1a) 3.5(2.0
MBDK5A34x BBP35 (5A) BMF61842N (3P+1a) 2.0 —
MBDKO1 3%k BBP35 (5A) BMF61842N (3P+1a) 2.0 —
O MBDKO2 3%k BBP35 (5A) BMF61842N (3P+1a) 2.0f —
MBDK04 34x% BBP35 (5A) BMF61842N (3P+1a) 2.0 —
MBDK 083k BBP310 (10A) BMF61842N (3P+1a) 2.0 —
MBDK 153 BBP315 (15A) BMFT61042N (3P+1a) 2.0]2.0
MBDK22 34x* BBP320 (20A) BMFT61042N (3P+1a) 3.512.0
MBDK3 7 3sksksk BBP330 (30A) BWFT61042N (3P+1a) 3.5(2.0
MBDK5A 1% BBP35 (5A) BMF61842N (3P+1a) 2.0 —
MBDKO1 13k BBP35 (5A) BMF61842N (3P+1a) 2.0| —
MBDKO2 13k BBP35 (5A) BMF61842N (3P+1a) 2.0| —
MBDKO4 13%3% BBP310 (10A) BMF61842N (3P+1a) 2.0 —
Notes) Screw for terminal board : Control circuit : M3 screw
e Main circuit : M4 screw(750W or smaller)

M5 screw(1.5kW or larger)
(2) Relay
Relays connected to the control input terminals( 111 ~ 141 ) should be
the ones for micro-signal(min.current:1mA or less).

(3) Switches for control circuit

When switches are used instead of relays for control circuit, use the
ones for micro-current. :

19
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6. Operation

6 —1 Precheck items
Check the following check items after completion of the installation and wiring
work and before operating.

(1) Wired properly ? (particularly connection error in power mput terminals

R. S. T) and motor output terminals(U. V. W)

(2) Input power , as rated ?

(8) No portion short-circuited by cable pieces, etc.?

(4) Screws and terminals loose free ?

(5) No short-circuit and no earth at the load(machine) side ?

6 —2 Operation mode
Six(6) different operation modes(patterns) are available as below for this MI NA
S—HYPER series inverters by selection of front panel switches and control

terminals.
Speed command RUN command Parameter setting
Opera- | Panel*2 |Terminal[Operation | Terminal 05 o4
;:::;1 volume | board | *** board | Speed command select RUN command select]
FINJ
1 0O o*1 O*1 FPn L (panel) b O™ H (both)
2 O*2 O O*1 O*1 O0—5 (T.board) b O H (both)
3 0O ) P n L (panel) P L (panel)
4 O*2 o o) 0—5 (T.board) P n L (panel)
5 o ) Pn L (panel) I E r (T.board)

*1) When RUN command from both panel and terminal board are effective,

*9)

the command from terminal board is given priority. RUN switch. be-
comes effective when both CCW-RUN and CW-RUN switch( MT11 , 12] )
on the panel are OFF. If either [I1] or [12), or both of them are
tuned ON, previous status through the switches on the panel will be

canceled
This volume comes with MBD*****V/W* models.

Terminals [FIN] and [5V) are short-circuited by Short-bar at ex-fac-
tory. To use this terminal TFINJ , take off this short-bar, then turn the
volume to the max. (high)
Utilizing the terminals, [13] and [I4] , following function can be
selected other than normal RUN/STOP.

® Free-Run Command

® External Forced Trip

@® Two(2) sets of acceleration/deceleration time select

® Trip Reset

® Multistage speed up to four(4)

20
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6 —3 Trial Run
(1) Execute the following procedures for safety.
@ Prepare so as to enable to operate the motor alone.
@ Turn all of inputs of control circuit terminal to [OFF] (open).

(2) Turn ON the power(turn No-fuse breaker(NFB) at input side of the
inverter to TON1 ), then check the operation status per the following
procedures for trial run.
<e.g. 750W or smaller>

Operation Panel Panel Notes
volume Switches LED
@)\/Iam 1o, = Monitor mode at power on.
power ON (Output speed is displayed)
(25peed  Tun this to - Set, the initial speed to about
setting  the center 50 % of the rated speed.
portion.
(ACCW-Run Press [RN 900 - Speed changes gradually.
command
*1
(GBtop cond Press |STOP 0 " Speed changes gradually.
*1)Changes up to 50 % of the rated speed.
<e.g. 1.5kW or larger>
Operation Panel Notes
Switch LED
(TMain Ol * Monitor Mode at power-ON
Power ON (Output speed is displayed)
(28peed Press @ TR - Initial setting speed is displayed.
setting 5 | (actory setting is Op/min)
1 1\ (If you don't operate switches
for more than 3 sec. inverter
returns to monitor mode. Then
Press Vo presslgl‘@agajn.)
to set the 7800 » Set the inifial speed setting to
speed. Iy 1800 r/min,
(3Returm to 0 * Returns to monitor mode if you
monitor mods don’t touch switches for 8 sec.
(ADCCWRWM | prss [RIN (7800 | * Speed changes gradually.
command
@)ST‘OP Press I8, - Speed changes gradually.
command STOP
*1) Speed increases with _Z_| , and decreases with |§| .
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<Check points at trial run>
@O Does the motor runs smoothly, any abnormal noise or vibration ?
@ Is the acceleration or deceleration smooth ?
® Does the rotational direction of the motor match to what you want ?
* If any error occurs such as trip, take necessary measures referring to 9.
[Troubleshooting| (P35) . When the inverter trips, the trip factor will be
displayed on the panel LED, and the motor becomes Free-Run. Refer to

7 —3 [Monitor] (P27~28) for display.

6 —4 Running Function
MINAS—HYPER mverter has the following running functions, which
can be operated with operation panel or switches on the terminal board.

@

Function Description

Normal Run | M Running function with accel/decel. time. Accel/decel. Time
can be set dindividually.*1

Free-Run Stop | Shuts off the voltage to the motor, and makes it Free-Run,

and can be used when mechanical brake is applied. Note
that even at Free-Run Stop, if you touch the motor output
terminals (U, V, W) , it could cause electric shock.

*1) Time to change 1,000 r/min

6 —5 Running Mode
MINAS-HY PER inverter has 1-Speed,2-Speeds, and 4-Speeds Running
Modes. Select this mode with parameter 0 9| 3 Input Select] and [ 7 0
| 4 Input Select] (P30). For the selection, refer to 7. Operation] (P24~)

Factory
Setting

Running o9 70 Function of terminal board
Mode |13 Input |14 Input 11 |12 | 3 | 4
Select Select
1-Speed / / | CCW | CW|Free-Run / Free-Run /
Mode Run Run [Trip Reset / [Trip Reset /
/ 4 2rd Acvel/Decel Time/  [20d Aocel/Decel Time
/ / Ext. Forced Trip [Ext. Forced Trip
FHr I Hr
2-Speeds / | CCW | CW [Speed-Setting Select [Free-Run.  /
Mode Run Run Trip Reset /
4 20d Accel/Decel Time/
/ Ext. Forced Trip
FHr
/ CCW | CW |Free-Run / Speed-Setting Select
Run Run [Trip Reset /
/ b, AccelDecel Time!
/ Ext. Forced Trip
FHr
4-Speeds CCW | CW Speed-Setting Select | Speed-Setting Select
Mode Run Run
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In case of 2-Speeds/4-Speeds Running Mode, Multispeed Run can be selected
with the combination of [Open] and [Short] of the Speed-Setting Select
Terminals as below. If all of the Terminals are open, Initial-Set Speed will
be selected when initial speed can be set by either parameter I O O Initial-
Set Speedl (P29) or panel volume or external frequency setting dial. (In this
case, select either parameter setting or panel volume or external speed set-
ting of the Initial-Set Speed by [ 05 Speed Command Select] (p29).)

< Speed Setting at 4-Speeds Mode > < Speed Setting at 2-Speeds Mode >

I3 ] -|F 14 | -| Speed Setting [131-TGND| Speed Setting
[GNDJ |[TGNDJ or
Open Open | Initial-Set Speed [14)-TGND!
Short Open | 1st-Set Speed Open Initial-Set Speed
Open Short | 2nd-Set Speed Short 1st-Set Speed
C Short Short | 3*4-Set Speed

B Running example at 4-Speeds Running Mode

Accel Time
Initial Speed .~ .
. 3rd Speed
CCW-Run /‘\lstSpeed \/—pee
21d Spneed, =
$ t - pee P /\
~. ] 3rd Speed /
CW-Run Decel Time
CCW-Run SW
e —

-~ CW-Run SW

e :
Speed Setting Select(2)

6 — 6 Speed Setting Range
- Set the speed so as the calculated speed at motor axis does not exceed the
rated speed of the motor.

- Speed may become unstable at 300 r/min or lower.
Set the no load speed at 300 r/min or higher.
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7 . Operation
7 — 1 Operation Panel
(1) Outline of function

This portion consists of 4-digit LED, | & & 8 & |, Mode-Switch | MODE |,

Setting Switch | A| | V|, Run Switch | RUN | and Stop Switch | STOP

You can run/stop, confirm/change the parameter, display the inverter
status(output speed, set-speed, and error etc.), and release the trip of

the inverter.
(2) Composition
<T750W or smaller>
P -
l@ :nasomc — A| V] Switch
C NODE| Switch —— | . .
v STOHS RUN| |STOP| Switch
MINAS-HYPER INVERTER
<1.5kW or larger>
{ N
( Switch
4-digit LED k >
-! .
O MODE| Switch —AQODE A \V4 LF&]N STOB .rRUN STOP| Switch
k L]
4-digit LED Display of Output Speed, Set-Speed, Para-
meter No. and Value.
MODE| Switch Selection of either Monitor Mode, Para-
meter No. Mode or Parameter Value mode.
AVl Switch Selection of Parameter, Setting/Change of
Parameter Value.
Changes continuously by keep pressing.
RUNIIsToP| Switehh |Bun and Stop Command Switch(in case of
Panel Operation)
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@®Details of each mode

(>

Monitor Mode

Parameter No.

Displays either Output Speed, Set-Speed or DC Voltage at converter.
You can select with parameter [ 7 2 Monitor Select] .

This mode appears at the Main Power ON.

Mode 00

(eg.

changed with
If you don’t touch
mode, it returns to Monitor Mode.

A

MODE

Al IV

If you press

MODE

displayed.

Displays parameter Nos, (O O~ 2 6) at the first 2 digits of LED.
) Select the parameter to be confirmed or to be

V| switch.
for approx 3 seconds in this

switch again, previous parameter No. will be

Value Mode

Parameter

Change with

A

4

Displays the parameter contents(set-value} with flashing.
switch.

@ Shift between each mode

Power-ON

Press

MODE

Monitor Mode

No touch

Press

——JParameter No.

e Mode

MODE

of [MODE|[A]

@ for 3 sec. or more

Press

Parameter
Value Mode

MODE

O|Display of

speed etc.

00

parameter No.

Display of

h W I I ')
L T T VA

AN B B U

O|Display of

parameter value with Flash

Set or change the Initial-Set

Speed with @ directly.

e.g.) 0

v

17800

< Iﬂssex&

Note) Valid when [0 &
Speed-Set Select | is
PnlL.

Select the parameter

with .

e.g.)

00

!

N
V]

Select

with @

Vb7

eg) | !

!

ViV sy

value

| |>] sseag

7Y
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7 — 2 Parameter Setting
MINAS—HY PER mverters have parameters which adjust the performance of
mverter. You can set these parameters with Operation Panel so that you can obtain
optimum performance to fit to your machine.

The followings describe how to set the parameters.
<e.g.> Setthe I O 6 Accel. Time] to 5.0 seconds

Operation Switch LED Note
(D Power-ON a - Monitor Mode
@Callfor (06 | press [MODE 00 - Displays the parameter
Accel. Time] No.
(This returns to Monitor
Mode if you don't touch

switch. for 3 sec. or more.
In this case, press|MODE

again.)
O Press [4] to 06 + 106 Accel. Time]
select 06
@ Sett05.0 Press [MODE * Factory Setting : 1 sec.
1.00
seoonds Setto 5. O with[4)]
. W1
5.0
@ Returns to Press |MODE 06 - Displays the parameter
Monitor Mode No.
: d | -Returns to Monitor Mode

in 3 seconds,

B

B After you change the parameter value, change content will be stored in memory, whe

O you shift the parameter No., or return to Monitor Mode without touching switch. If
the main power is shut off while you change the parameter, the last value will be
stored.

M Changes of most of the parameters will be reflected to the operation immediately after
the change except the following parameters, with which the inverter trips for safety.
Reset the trip first, then operate the inverter. Refer to 9—3 THow to Reset Trip|

®37).
[ 0 4 Run Command Select [0 5 Speed Command Select |
o8t 1./ | 2 FunctionSelect] [091 3 Input Select]
['701 4 Input Select] [ 2 5 Restart-Prevention at Power
Resumption | [ 2 6 Carrier Frequency |

Bl Note that if the inverter trips during the parameter change, the changed content will
not be stored.  If necessary, adjust again after resetting the trip.
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7 — 3 Monitor

(1) Speed Monitor
The inverter enters to this mode at Power-ON, or returns to this mode

from Parameter No. Mode(Parameter No. is displayed at the first 2-digits

of LED) if you don’t touch switch for 3 seconds.
(You can monitor the Set-Speed by selecting I 7 2 Monitor Select](P28).)

(2) Rotational Direction Monitor

The dot-segment of the last digit of LED will be lit with Motor CW-Run
when T 7 2 Monitor Select] is set to Qutput Speed, | O-r| .

<e.g.> when the motor runs at 1800 r/min

at CCW-Run:

at CW-Run :
(3) Warning/Error Monitor

7800|

- Dot-Segment

>
—

7\

The inverter displays warning and error on LED when it detects warn-
C ing or Trip status. This display is given the first priority. For counter-
measures, refer to 9 —2 [Protective Functions]

arning] Error 4-digit LED Content
'®) - Undervoltage
'®) — Flashing Electronic Thermal(Overload)
— @) Re-start prevention at power resume
— e Overcurrent Trip
— '®) Overvoltage Trip
_ '®) External Forced Tyip
O — 'e) Electronic Thermal
_ '®) Overspeed Detect Trip
— ®) Sensor Error Detect Trip
— '®) CPU Error
O — Storage of the following parameter d
: change
04 Run Command Select]
CAU. 05 Speed Command Select]
FO8 1112 Function Select]
ro9 13 Input Select]
70 | 4 Input Select]
2 5 Re-Start Prevention at
Power Resumption]
- 26 Carrier Frequencyl -

2
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(4) Monitor of the past Trip Factors
The inverter stores the factors of the past 5 Trips at I 7 6 Trip Factor

®J ~ T20 Trip Factor ®] . You can confirm these the same way you
set the Parameters.
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7 — 4 Parameter Functions

No. Parameter Description
Tnitial-Set You can set the speed you want to run. This is valid
Speed when 1 O & Speed Command Select] is PnlL |

2 1st-Set Speed| You can set the speed at Multispeed Run.
=02 2~4-Set Speed| 15-Set Speed at 2-Speeds Run Mode] , 1#t~34-Set Speed
03| 3'4-Set Speed| at [4- Speeds Run Mode| become valid.

04 Run Command You can select the Run Command among the below.

Select @ ~nL]PANED : | RN | switch on the Panel
@ rE-|(TERMINAD :Input Terminal T1 1), 1 2]
® (BOTH) : Both Panel and Terminal are valid
C ¥When Pn L | is selected, you can’t use Input Terminal

(M1 1] ~T141) as Run/Speed Command.

JIgH

S p e e d |Youcan select Initial-Speed Frequency Setting either byl O
Command | Onitial-Set Speed], or Speed Setting Input Terminal F |

S elec t|Nl

® [0 0 Tnitial-Set Speed]
® Speed Setting Terminal [FIN] (Analog DCO~5V)

il Accel. Time|You can set the speed varying rate at Accel/Decel

i Decel. Time| *Set with the time to change by 1000 y/min.

_ - 0.01 sec step at 3 sec or shorter, 0.1 sec step at 3 sec or
longer.

—0:8| 11/12 Function| You can select the command by T111T12] as below.
S el e ¢ t|Also |RUN switch function will be selected at the same time.

Selection | T111-TaNDJ [12-Te\D RN
Short | Open | Short | Open switch

7 | CCW | Stop | CW | Stop | CCW

Run Run Run
CW | Stop | CCW | Stop Cw
run Run Run

Run | Stop | CW | CCW | Run*1

*1)Rotational direction becomes CCW when 12]-
[GND] is open, CW when it is shorted.
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.Parameter

Description

9| | SInputSelect [Youcanselectthe functionsof 1 3) [l 4] as below.
)| | 4Input Select Selection 3] —TeND] Function
F14] —TGND)

FrEE Short Free-Run Stop Input
FHr Open *2 Ext. Forced Trip Command
U—d Short 204 Accel/Decel Time Select
rSr Short Trip Reset Input

SIEP Short/Open*1 Multispeed Run Speed Select

*1) For Multispeed Run, refer to 6-5 Running Mode] (P22)
*2)Use in a sequence o0 as normal run is at short.

£ 7| Output Signal [You can select the output signal between Output

S el e ¢ tTerminal TO1] — [COM] asbelow.
Selection | Content Output Logic(Open oollector)
Trip Output at Trip :ON
Speed-Reach Signal | at Reach : ON
rUn| | Run Signal Running : ON
FrE Ecee—Run Signal Free-Running : ON
[ A |CCW-RunSignal |CCW-Running : ON
O CW-RunSignal | CW-Running : ON

You can select the contents to be displayed on LED.,

Selection | Contents
Output Speed
S—r Set-Speed
dC— DC Voltage at Converter
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No.Parameter Description

73 |Upper—-Limit[Youcan set the upper limit of the speed set by parameter
S p e e d|{ 00~ 03 Initial~38rd Set Speed | ,or by panel
volume and FIN.

Setting Range : See below(depends on the rated speed)

Rated Speed Setting Range

1800 r/min |0-80~2100 r/min
3000 r/min |0-60~3600 r/min
3600 r/min |0"60~4000 r/min

It becomes Overspeed Error| £—0 5lwhen you set to 0.

Setting Resolution : 1 Or/min

|

T
g

Trip Factor|You can clear the contents of 7 6~ 2 7Trip Factor D
Clearance|~Tyip Factor )] .
Selection | Contents

YES Trip Factor Clear*1

-

i

)

*1)Trip Factor can be cleared only after you shift the
Parameter from this No.
The inverter stores the factors of the past 5 trips, and

you can confirm this by selecting the respective Parame-
ters.

For the displayed contents, refer to 7 —3 [Monitor]
(P27~) .

7:| Speed-Loop You can set the proportion gain of the speed Amp.
Proportion Higher the value, higher the gain you can obtain.

Gain Setting Range : 0~500 Setting Resolution : 2

2| Speed-Loop You can set the integration gain of the speed Amp.

Integration Higher the value, higher the gain you can obtain.
Gain Setting Range : 0~500 Setting Resolution : 2

’ You can set the 20 Accel/Deceleration Time

This input becomes valid when you select 091 3 Input
Select] or [ 701 4 Input Select] to 2nd. Accel/

Decel. Time.
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No.Parameter

Description

Re-Start Pre-

lvention at

Power Resump-
t 1 o n

You can prevent Re-Starting of the inverter at Power
Resumption after Instantaneous Power Failure (IPF) by

setting to and makes the inverter trip by setting
to rA .
If you set to to make the inverter re-start at

Power Resumption, this could cause mechanical shock to
the load.

]

IS

”

i

Carrier
Frequency

You can select the Carrier erquené:y as below.

Set-Value Carrier Frequency
3 6kH=z
4 8kHz Factory Setting
5 TOkHz
6 12kHz
7 15kHz

Higher the Carrier Frequency you set, higher the tempera-
ture rise the inverter generates.

When you run the motor exceeding 8 kHz, allow the motor
at 80 % or less load.

O
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8. Maintenance and Inspection

This mverter is a static unit which has applied semiconductors, but it is
subjected to routine inspection to prevent incidental troubles which may
arise from change of the inverter operating environment(temperature,
humidity, mist and dust, vibration, etc.), aging change and lives of the
components in use, etc.

8 — 1 Cautions in Maintenance and Inspection

(1 )Check the Power ON/OFTF by operator himself to prevent operation by
unauthorized personnel other than an authorized operator.

(2 )The internal circuit is kept charged with high voltage for a while after
the power switch was turned OFF. When checking the inverter, turn

OFF the power switch and wait 5 minutes or longer after the panel LED
turned OFF.

(_)8—2 Check Ttems and Cycle
When the ihverter is in general and normal operating conditions(Ambient
temperature: 30°C at annual mean value, Load factor:80%, 12 hours max.
per day), conduct routine check and periodic check on each of the following
check items.

Division

Cycle

Items

Routine

Daily

- Check for ambient temperature and humidity, mist, dust,

foreign matter, ete.

- Abnormal vibration and noise ?

» Main circuit  voltage normal ?

+ No offensive odor ?

+ Any obstructive material on the ventilation hole ?
- Operation unit kept clean ?

C) Periodic

1 year

» Megger Test(Main Circuit Terminal and Earth Terminal)
- Screws and bolts loose free ? '
- No overheat mark exists ?

When the inverter is operated in individual mode, the output
voltage of each phase is balanced with that of order ?

- Terminal board and connectors damage free ?

Note) The periodic check cycle is subject to change depending on difference
in actual operating conditions.
<Replacement of components>
The Iife of the component is not constant depending on the inverter locational
environment and running hours. Under the above condition, for example, the
service life of smoothed aluminum electrolytic capacitor is approx. 5 years. It is
therefore recommended to replace it before expire of its life.
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8 — 3 Megger Test
(1)For megger test of the inverter, conduct the test on its main circuit
only, as illustrated below. Don’t apply this test to the control circuit.
(2)For megger test of the external circuit, remove all the terminals from
the main not to apply test voltage to the inverter.
(3)In megger test, check the measured insulation resistance is 1 MQ
or more on DC500V insulation resistance meter.

bl
Don’t connect. Don’t connect.

Earth Terminal
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9. Troubleshooting

9 — 1 Causes of troubles
Should the inverter result in trouble, search the cause and take
appropriate corrective actions in accordance with the troubleshooting table

below.

Contact the nearest distributor/dealer or directly contact us for unknown
cause, possible trouble of the inverter itself, replacement of components
and any other inquiry.

Phenomena Check items Corrective actions, etc.
Motor fails to | Wiring normal ? Re-wire properly.
run. Power is supplied into the Switch ON the power
power input terminal(R,S,T) | Once cut off and re-enter the power.
Operation Panel LED is lit ? | Re-check the above items.
Voltage in the power input| Check the power voltage.
terminal(R,S,T) normal ?
) Exrror is displayed ? If so, referto 9-2 Protective Functions] .
Free-Run commanded ? If so, reset the Free-Run.
Both CCW-Run and CW-Run | If so, turn ON either required Run-switch.
switch are ON ?
Speed Setting normal ? Check the Set Speed.
I set the speed with volume(in case of
MBD*****V/W), short terminal board of
[FIN] and [5V] withshortbar.
Motor is locked ? If so, reset the lock.(Reduce the load, or
(Load is too much ?) use larger motor and inverter.
Open-phase running ? If so, re-check the inverter to motor wiring.

Motor runs in

fog81 1.1 2 Function

Set 081 1.7 | 2 Function Select]

reverse direc- | Select] is set properly ? properly.

tion.

IMotor  runs | Load is too much ? Reduce the load, or use larger motor and
but mverter.

invariably.

Motor speed | Combination of the motor | Use the proper combination of the motor
deviates from | and inverter correct ? and inverter.

specified rate.

Speed Load fluctuates toomuch ? [ Minimize its fluctuation, or use larger
fluctuates motor and inverter.

duringrun. | Speed-Amp. Gain proper ? Adjust the gain(may improve)
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9 — 2 Protective Functions
MINAS—HY PER mverter has the following built-in protective functions.

@ Shuts off the output as well as warning display
@ Trips to protect

Function Contents Corrective actions, etc.
LED display
Undervoltage |Shuts off the inverter output|Check cable wiring or power
Warning, when DC voltage at converter | supply condition.
Instantaneous | becomes 200V or lower(AC200V
Power-Failure | type), or 100V or lower(AC100V
(PF) type), by detecting it as  [TPF] .
Protection Control circuit will be reset at
[ 150V or lower(AC200V type) or,
75V or lower(AC100V type). If
the voltage resumes before reset
18 made, the inverter will restart
automatically.(when[ 2 & Start
Prevention at Power
Resumption] is| ~»O| ).
Re-Start During power resumption from |Reset the trip after confirming
Prevention at|IPF, if Run is commanded, the [ system safety. Refer to 9-3,
Power mverter trips by preventing| [How to Reset Trip). The motor
Resump- automatic re-start. But if contxol | yegtarts if run is commanded.
tion circuit is reset, this function be-
- P comes void. (when 2 5-Start
Prevention at Power
Resumption ]
1S YES|.)
Overcurrent | Inverter trips when output| Load might be short-circuited, or
Trip current from converter exceeds | grounded.. Make a careful check
oY the specified value. of the causes.
Regenerative | Inverter trips when DC voltage | When it trips during run, decel
Overvoltage |[at converter exceeds 400V |time might be too short. Set this
Thip (AC200V type), 200V(AC100 V|time longer enough. When it
oy type). trips at power-ON, inductance of

power factor improve AC reactor
mstalled at inverter input side
might be too large. Select the
proper Reactor matching to
mverter capacity.
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Function Contents Corrective action, ete.
LED display
(| Overload Trip | Inverter trips when the motor | Check causes to lower the load,
Electronic Therma) | current is kept exceeding 100% of | change running pattern, or use
FHr the rated load current. larger motor and inverter.
Overspeed Trip | Inverter trips when motor speed | If the motor is driven externally,
E—085 exceeds 1.5 times of upper limit | set the speed within the rating.
speed.
Sensor Error | Inverter trips when it detects | Check if no broken wire of CS-
E—C5 er'Tor in Sensor. signal.
CPU Exror Inverter trips when it detects | This might be caused by external
Err error in CPU. noise. Check noise source near
' by, and remove it.
Self-Diagnosis | Inverter trips when such para- | This is not an error. Changed
() |[Trp meterischangeas [O4 Run | content becomes valid after re-
CAU Command Select setting the trip.
Refer to 7-3, Monitor] (P27~).
External Inverter trips while [ 0 9 13| Check causes to lower the load,
Forced Trip | Imput Select] or [ 7 O [4Input | change running pattern, or use
oL Select] (P30) is set to External larger motor and inverter.
Forced Trip, and when | Whenthermalrelay is connected
[Respective Terminal]-TGND | ¥ input terminal)
is open.
Short them, then reset referring
to 9-3THow to Reset Trip).

( 9—38 How to Reset Trip
Remove the cause of the trip, then reset by either way of the followings.

How to Reset Trip

¢ Note that CPU Error
reset by [2]. [3]. [4].

Err

[1] Turn off the power, then turn on again after trip display disappears.

[2] Short both T11]-TGND] and [12]-IGND) for more than 0.1 sec, while current
trip factor 1s displayed.

[3] Press @ switch for more than 1.0 sec. at the same time, while current
trip factor is displayed.

[4] Enter trip reset command while current trip factor is displayed.

can only be reset by above [1], and can't be
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9 —4 Countermeasures for External Noise

@ Isolate the control circuit cables from power line.

R U ——
To Power S v To Motor
Source
T W ——
D —{FIN| |12 =———FF0
13 0™
Shield cable L 14 = 0
G T
O Shield cable(Apply proper
E treatment to terminal end
f of shield cable.)
Earth without fail.

(100 @ max. . ¢ 1.6mm min.)

@ Extending the control circuit cables could result in operation error of the in-
verter, due to the noise transferred through these cables, depending on ope-
rating environment. In such a case, as an effective countermeasure against
noise, it is recommended to wind the cables by 2-3 times on data-line filter
(DVOPO31)as illustrated below. Install this filter as near as to the inverter.

@

aV
FIN
GND

DVOP031 12

Earth without fail.
e J(100-Q max. ¢-1.6mm min)- |- -
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9 —5 Countermeasures against Radio Noise

@

Radio noise is electromagnetic wave noise which is irradiated from the in-
verter and its power line. In area with weak field strength, the electromag-
netic wave noise gives affect to the frequency band of 10 MHz and below,
and could result in fault particularly in medium wave band(general radio
broadcasting band 535 to 1605 kHaz).

<How to suppress Radio Noise>

It is possible, to some extent, to control radio noise leaking outside the
mverter by connecting a noise filter to the power input terminal and,
in addition, containing the inverter and cables in an earth box and a
cable conduit.

Connect noise filter OUT side to power line and its IN side to the in-
verter as illustrated below.

Power » A g
Source . b—r—I71 |7 T
E

Earth without fail.
(100 Q@ max.,¢ 1.6mm min.)
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1 O. Specifications

1 O0— 1 Common Specifications

Power Frequency 50/60 Hz
IC o n t r o1 Speed Control with CS-Signal
g “| Temperature —10 °C~+50°C (free from freezing) *4
A S Humidity 90 %RH max. (free from dew)
gz § Atmosphere Indoor(free from erosive gas, mist and dust)
MlEdElevation 1000 m max.
GVibration| -  56mk (0.6G)max(l0~60Hz)

Speed Setting| -Digital : 5r/min
Resolution|.Aniog :SetSpeedRange/ 250 r/min
Speed Settin g|Digital Panel Volume, AnalogDCO0 ~ 5V)
Accel/Decel.i001 ~ 30seconds (time to change by 1000 r/min)
T i m e | 2 types can be set ‘
C, Multispee d Max 4speeds
i Input Sigmnal|4bit *3
’ (CCW-Run, CW-Run, Multispeed Run, Free-Run

Stop, Trip Reset, External Forced Trip,
2nd Accel/Decel Command
Analog voltage Input(Speed Setting)
Output Sign al|OpenCollector Output 1-bit(insulated).
(Txip, Speed-Reach, Run-Output, Free-Run Stop,
CCW-Run, CW-Run)

- Speed Pulse Output 1-bit(Open Co]lector) * 1
Protectiyv e|Undervoltage, Overvoltage, Overcurrent, Overspeed,
F unct i o n|CSSensorError(Stores past 5 trip factors)

Functions

g| Control Speed Range 300 r/min~rated speed *2
. gOutput Torque Max.200%
" | €{Speed Fluctuation —3% max.(at rated speed)
~Overload rating 150% 1 minute

*1) 50W or larger : 24 pulses/rev
20W or smaller : 12 pulses/rev
* 2) Rated speed differs by models. Refer to 10-2 [Individual Specifications].
*3) 750W or smaller(M-frame): Photocoupler Input, 1.5kW or larger(D-
frame) : CMOS Input pulled up to 5V by 4.7k Q.
* 4) In the following model/case, this becomes —10~40°C.
(D MBDKO83sekx,  MBDKOATk
@ 1.5kW and 2.2kW, when ventilation cover and rubber bush are not

removed.
® Factory setting of ,3.7kW
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1 0—2 Individual Specifications

Inverter Applicable Motor | Rated Power Regenerative
Model No. Motor Model | Output | Speed Voltage Brake Resistor
MBDK5B1BVM ||MBMK5BZB** 5W 10

MBDK2A1BVM || MBMK2AZBx** 20W AC100V None
MBDK5A1BVM I MBMKSAZB** 50W ~115V
MBDKO11BVM [|MBMKO1 1B 100W =10%
MBDKO21BWM || MBMKO2 1B 200W Built-in
MBDK5B3BVM || MBMKSBZB** 5W

MBDK2A3BVM ||MBMK2AZB*: 20W

MBDKSA3BVM |(|MBMKSAZB#x* 50W None
MBDKO13BVM || MBMKO12B** 100W

MBDK023BVM ‘ MBMKO022B%x 200W

MBDKO43BWM [| MBMKO42Bx* 400W

MBDKOS3BWM || MBMKO82B*: 750W

MBDK153BBD ||[MBMK152B** | 1.5kW 3-phase Built-in
MBDK223BBD [[MBMK222Bxx | 2.2kW AC200V

MBDK373BBD ||MBMK372B*x | 3.7kW ~230V
MBDHO23AVM || MBMHO22A% 200W +10% None
MBDHO43AWM || MBMHO42 A% 400W

MBDHO83AWM || MBMHOB2Ax*: 750W | 1800r/min

MBDH153ABD ||MBMH152A%% | 1.5kW Built-in
MBDH223ABD [[MBMH222A%*x | 2.2kW

MBDH373ABD |[MBMH372A%% | 3.7kW

MBDHO23CVM || MBMHO22GC** 200W None
MBDHO43CWM || MBMHO42Cx** 400W

MBDHOB3CWM || MBMHO82C*x 750W | 3600r/min

MBDH153CBD ||MBMH152C*% | 1.5kW Built-in
MBDH223CBD [|MBMH222C*x | 2.2kW

MBDH373CBD [[MBMH372C** | 3.7TkW
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Inverter Brake Cooling Mass | Outer Di- | H-dimen-
Model No. || Torque method (kg) mensions | sions (m)
————

MBDKS5B1BVM

MBDK2A1BVM "20% min. 0.5 35

MBDKS5A1BVM || (Short Time)

MBDKO11BVM 0.6 40

MBDKO21BWM (| 200% min. 0.8 A 60
(Short Time)

MBDKSB3BVM

MBDK2A3BVM ||20% min. 0.5 35

MBDK5A3BVM || (Short Time) Self

MBDKO13BVM "

MBDKO23BVM 0.6 40

| MBDKO43BWM || 200% min. 0.8 60

(Short Time)

MBDKO83BWM 1.2 90

MBDK153BBD ||100% min. 2.9

MBDK223BBD || (Short Time) Fan 3.1 B -

MBDK373BBD

MBDHO23AVM IZO% min. 0.6 40
(Short Time)

MBDHO43AWM (1200% min. Self 0.8 A 60
(Short Time)

MBDHO83AWM 1.2 90

MBDH153ABD [[100% min. 2.9

MBDH223ABD || (Short Time) Fan 3.1 B -

MBDH373ABD

MBDHO23CVM [120% min, 0.6 40
(Short Time)

MBDHO43CWM [|200% min. Self 0.8 A 60
(Short Time)

MBDHOB83CWM 1.2 20

MBDH153CBD |{100% min. 2.9

MBDH223CBD || (Short Time) Fan 3.1 B -

MBDH373CBD
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