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Thank you for choosing the Mitsubishi Inverter.

This instruction manual gives handling information and precautions for use of this
equipment. Incorrect handling might cause an unexpected fault, Before using the
inverter, please read this manual carefully.

Please forward this manual to the end user,

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspsct the inverter unti you
have read through this instruction manual and appended documents carefully
and can use the equipment correctly. Do not use the inverter until you have a
full knowledge of the equipment, safety information and instructions.

In this instruction manual, the safety instruction levels are classified into
“WARNING” and "CAUTION".

Assumes that incorrect handling may cause hazardous
AWAHNING conditions, resulting in death or severe injury.

Assumes that incorrect handling may cause hazardous

& CAUTION | conditions. resulting in medium or slight injury. or may
cause physical damage only.

Note that the CAUTION level may lead to serious consequence according to
conditions. Please follow the instructions of both levels because they are

important to personnel safety.
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SAFETY INSTRUCTIONS

1. Electric shock prevention

A\ WARNING

& While power is on or when the inverter is running. do not open the front
cover. You may get an electric shock. =
Do not run the inverter with the front cover removed. Otherwise. you may
access the exposed highvoltage terminals and charging part and get an
electric shock.
If power is off. do not remove the front cover except for wiring or periodic
inspection. You may access the charged inverter circuits and get an electric
shock.
Before starting wiring or inspection, switch power off, wait for more that
10 minutes. and check for no residual voltage with a tester or the like.
Use a class 3 or higher earthing method to earth the inverter.
Any person who is involved in the wiring or inspection of this equipment
should be fully competent to do the work.
Always install the inverter before wiring. Otherwise, you may get an
electric shock or be injured.
Operate the switches with dry hands to prevent an electric shock.
Do not subject the cables to scratches, excessive stress, heavy loads or
pinching. Otherwise. you may get an electric shock.

A—2



2. Fire Prevention

/A\ CAUTION

/N\ Mount the inverter on an incombustible surface. Installing the inverter
directly on or near a combustible surface could lead to a fire.

A\ If the inverter has become faulty, switch power off on the inverter's power
supply side. A continuous flow of a large current could cause a fire.

3. Injury Prevention

/\ CAUTION

Py Apply only the voltage specified in the instruction manual to each terminal
to prevent, damage. etc.

& Ensure that the cables are connected to the correct terminals. Otherwise
damage, etc. may oceur.
Always make sure that polarity is corract to prevent damage. etc.

/N Please be careful, the key pad and plastic enclosure are hot when operating

over 40°C ambient temperature.
/N While power is on or for some time after power-off, do not touch the in-

verter as itis hot and you may get burnt.
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4. Additional instructions
To prevent injury, damage, or product failure, please note the following points.
(1) Transportation and mounting

A\ CAUTION

% Take care when carrying products, use correct lifting gear.

Do not stack the inverter boxes higher than the number recommended.

/N Ensure the installation position and material can with stand the weight of
the inverter. Install according to the information in the Instruction Manual.
Do not operate if the inverter is damaged or has parts missing.

/A Do not life the inverter with the front cover attached. it may fall off.

/N Do not stand or rest heavy objects on the inverter.

N\ Check the inverter mounting orientation is correct.

/\ Prevent any dust, wire fragments or other foreign bodies from dropping
into the inverter during wiring up and commissioning.
Do not drop the inverter. or subject it to impacts.
Use the imverter under the following environmental conditions:




/A CAUTION

Environment — Conditions
Ambient tvmperetl_.l: a0 Th :uﬁ: to +50°C (hon-freezing)
Ambient humidity QD%RH-Q;_Iaes {non-condensing)
Storage temperature —20 to +65°C * ¥ ==
Ambience Indoors, free from corrosive gas, flammable gas, oii mist. dust and dirt.
Attitude, vibration WA IR on 0 L R S e

¥ Temperatures applicable for a short time, e.g. in transit.

(2) Wiring

/A CAUTION

Do not fit capacitive equipment such as power factor correction capacitor,
noise filter or surge supressor to the output of the inverter.

The connection orientation of the output cables U, V. W to the motor will
effect the direction of rotation of the motor.




(3) Trial run

/\ CAUTION

/\ Check all parameters, and ensure that the machine will not be damaged by
sudden start-up.

(4} Operation

/A CAUTION

/\ While the retry function is selected. keep away from the equipment because
it will start suddenly after an alarm stop.

/N The stop key valid only when function setting has been made. Prepare an
emergency stop swich separately.
Switch off the start signal when resetting the inverter. Faliure to do so may
start the motor immediately after reset.
Do not use for loads other than a 3-phase induction motor. If another electri-
cal device is connected to the inverter output the device could be damaged.
Do not modify the equipment.




A\ CAUTION

A\ The electronic motor thermal protection does not guarantee to prevent
motor burn out.
Do not use a contactor on the inverter input for frequent starting,'stopping
of the inverter. use control signals.
To reduce the effect of mains conducted electromagnsetic interference use a
RFl noise filter. Take care to ensure electromagnetic radiation from the
inverter does not damage or effect the operation of nearby electrical
equipment.
When parameter clear or all parameter clear is performed. each parameter
returns to the factory settimg. Re-set the required parameters before
starting operation.

AN\ The inverter can be easily set for high-speed operation. Before changing its
setting, fully examine the performances of the motor and machine.

A\ The inverter does not have a holding stop facility. For emergency stop
another circuit must be used.




(5) Emergency stop

/N CAUTION

/N Provide a safety backup such as emergency brake which will prevent the
machine and equipment from hazardous conditions if the inverter fails.

I6) Maintenance, inspection amd parts replacement

/\ CAUTION

/\ Do not carry out a megger (insulation resistance) test on the control circuit
of the inverter.

{7) Disposing of the inverter.

/N CAUTION

/\ Treat as industrial waste.

{8) General

Many of the diagrams and drawings in the instruction manual show the
inverter without a cover, or partially open. Never run the inverter like this.

Always replace the cover and follow this instruction manual when operating
the inverter.
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INSTRUCTIONS FOR COMPLIANCE WITH THE EUROPEAN DIRECTIVES

1. EMC DIRECTIVE

1)

{3)

Our view of inverters and the EMC Directive

An inverter does not function independently. It is a component designed for
installation in a control box and for use with other eqipment to control a
machine or equipment. Therefore, we do not think that the EMC Directive
applies directly to inverters. For this reason. we do not placa the CE mark
on the inverters themselves. The European power drive manufacturers’
organization (CEMEP) also holds this point of view.

Compliance

We do not think that the inverters themselves are covered directly by the EMC
Directive. However, the EMC Directive applies to machines and equipment
into which inverters have been incorporated, and these machines and equip-
ment must carry the CE mark. Hence, we have prepared a technical document
"EMC Installation Guidelines” {manual number BCN-A21041-202) so that
machines and equipment incorporating inverters may conform to the EMC
Directive more easily.

QOutline of installation method

It is recommended to install an inverter in the following method:

* Use the inverter with an European Standard-compliant noise filter.

# For wiring between the inverter and motor, use shielded cables or run



cables in metal conduit and ground the cables or conduit at the inverter
and motor ends. Use the shortest possible cable length.

# Install the inverter in an earthed metal enclosure. The enclosure should
prevent radiated noise leakage.

* |nsert a line noise filter and ferrite core into the power and control lines as
required.

Full information including the European Standard-compliant noise filter

specifications are published in the “EMC Installation Guidealines” (number

BCN-A21041-202). Please contact your sales representative.

2. Low Voltage Directive

{1

2

(3

Qur view of inverters for the Low Voltage Directive

Inverters are covered by the Low Voltage Directive.

Compliance

The European verification institution has approved that our inverters

conform to DIN VDEQ160. Therefore, the CE mark is placed on inverters.

Instructions

To conform to DIN VDEO160, the following specifications and instructions

listed are different from those of the standard models. |

* Use inverter under condition of Over Voltage Category I, Pollution Degree
2 or better.



* Do not use residual current device as the only protection against indirect
contact. Protective earth connection is essential.

# Wire the earth terminal independently. (Do not connect two or morecables. )
Connect motor earth to the earth of panel.

*0nly use EN or IEC compliant no-fuse breakers and magnetic contactors.

* |n the input of the inverter, insert an EN or |EC Standard-compliant
isolation transformer or surge suppressor. (Not required when the operat-
ing place falls within the overvoltage category Il set forth in |EC664, )

* For the input and output of the inverter. only use cables of the type and size
set forth in EN60204 Appendix C.

* |nverter is considered as built-in comporient, EMC regulations should be
considered for whole machinery system.

= Maximum transportation altitude is 10,000m.
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Thank you for purchasing the Mitsubishi general purpose inverter FREQROL-U100.
For safe operation. please read this manual thoroughly before using this device.
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1. INSPECTION AT DELIVERY

Confirm the following peints when unpacking the device.

{1) Check the model plate on the front of the inverter and the rating plate on the
side and check that the delivered device is the same as that ordered.

{2) Check for damage caused during shipment.

If there any unclear points or damage is found in the device. please contact the
place of purchase or your nearest Mitsubishi dealer.

— Dwetgils of model————-y

| FR-U120S-ND.2KK—EC  A3129 ‘

|

1

Manufacturing Mo. FR=U205=N —EC
Invertar modsl
Details of model plate
. Appllcable

MITSUBISHI INVERTER | Symbol motor
MODEL FR-U1208-N0.2K-EC Inverter model capacity
POWER 0.2k Motor capacity
AC INFUT ACTIOV-OV 60./B0Hz Power supply 0.2k The
OUTPUT 144 Rated output current to cf'_ﬁ;?:vu_'f
SERIAL AZ1280007 Manufacturing Ne, 0.75K | kW units.
ot MITSUBISHI ELECTRIG mmﬁ:;:im ol

Datails of rating plate



2. NAMES AND FUNCTIONS OF EACH PART

Agceleration / deceleration

relay functions, etc., arg set \ 5
with this key pad. Do not remove this cover.

Modsl plate D
The inverter model and
i i Roting plot
Hmﬁ‘lm The model and capacity. 810.
are displayed.

The terminal blocks are
below this cover.

x




State with front cover removed

Teminal block for

control circuit (TB1) Terminal block for

control circuit (TB2)

Funetion selestion input,
opsration status output
and display meter

sonnection are available
through thess terminals.

The start signals and
frequency setting signal,
616, are connected to
thesa tarminals.

Terminal block for powar
supply and motor

Power supply and motor
are connected to these
terminals,

Front cover location

Installation hole-—
holss (two inlets)

(thres holes)

terminal {M4)



How to remove,” mount front cover

[\

M

Instellation clasps
(two clasps)

The cover can be removed by pushing the top and pulling it forward. To mount
the cover, insert the two installation clasps on the bottom of the cover into the
inlets on the main unit cover, and press on the cover.



3. INSTALLATION

® Install the inverter vertically.
Non-vertical installation methods will
cause the inverter’'s heat dissipating
effect to decrease, and may cause

unforeseen problems and breakdowns. Hight ) :
Vertical Horizontal Sideways
installation instaliation installation

@ Keep the ambient temperature within

the permissible temperature range,

If the inverter's ambient temperature rises due ¢| Frearoc

to installation near a heat generating object or !} By

installation in a panel will cause the inverter |ife ?; ~

to decrease remarkably. Bom Som

Take cooling methods and panel dimensions into
consideration when installing the inverter in a panel.
» Tolerable ambient temperature : —10 to 60°C

* Points for measuring ambient temperature

Mote : The inverter was designed for use in separately
earthed enclosure,
Precautions must therefore be taken at point of
installation to minimise risk of hazard to users.

=l

+ Ambient space

fem
or mors

10sm
or mors

10
or more

® Measuremant
position

Tem
or mora



@ Avoid installation in the following places
= Where the inverter is * Places contaminated with oil

subject to direct mist. dust, lint or corrosive . P ¢ i
sunlight gases. Where the inverter is aces tnat vibrate
* Humid places subject to wind containing salt.

L
Lok
MW
Pl i
: : Avoid dollies
and press

machines, etc.

- Installation on flammable

+ Places where explosive
material such as wood.

gases exist.




4. WIRING

B Precautions for wiring

Pay attention to the following items during wiring to prevent hazard to users.

- Precautions during wiring

(1) When the power supply is applied an the inverter output terminals (U, V and
W). the inverter will be damaged. Never wire the power supply to these
terminals.

(2) Use a shield or twisted wire for the wiring to the control circuit terminals,
and separate the wires from the main circuit or power distribution circuit
(200V relay sequence circuit, etc.).

(3) Cover the slits on the inverter so that the wire waste does not enter the
inverter during wiring.

(4} Confirm that the display lamp on the key pad has gone out before changing
the wiring after operation, and wait at least two minutes before starting the
wiring. (It takes more than one minutes for discharge of the internal
capacitors after disconnecting power supply.)




M Connecting power supply and motor

Sinols phas  Mein circuit termminal block
200V LIN UVW
a0
No-fuse 1~ GroundiD)_ 01 Motor
bragker LN Earthing
or Fuse

Always connect the power
supply wires to L1 and N.
Never connect to U, Vand W

as the inverter will be

damaged.

(The phases do not need to
be matched. )

Connect the motor to U, V and W,

The motor rotation direction will be counterclock-
wise(direction of the arrow, shown above)looking
from the load shaft when the wires are connected
as shown above and the forward rotation switch
(signal) is turned on.




W Connecting control signals

A

X1

X2

X3

DC 12,724V
RUN/SU/FU
SF

FM

PC

Terminal
block (TB2)

Terminal
black (TET)
=3 | [ —— Alarm output Al6rm output =
= |06 AUX input 1(Note1) (lccontact)
=0 AUX input 2 Potentiometer
= |00 © AUX input 3 Fraquency setter &
(!r?zw 1kQ)
= | [ |———= Commen for RUN,/SU/FU (Note2 )
== ——s= Operation status :
= 8 hreat ;;l;rrt{vard rotation —& O
E, Fraquency meter gversa rotation
=|ofessH Ros
=3 | [] |~ External transistor comman

goooooooo

poooocaooadtn

STF
STR (Moted)
P24
F24

(Note 1) The function of the AUX input terminals (X1, X2, X3) is selected with
the input teminal function selector lﬁ| or allocation input terminals Iﬁl
(Note 2) 2W1k Q is recommended if the frequency setting is to be changed frequently.
(Note 3) The function of the STR terminal can be changed with the STR terminal
function lﬁ—2|



Connection of main circuit terminals Connection of control circuit terminals

Insert the flat-blade screwdriver Insert the flat-blade screwdriver
into the upper hole @, and insert into the right hole ®, and insert
the power supply wire into ® the wire into @ while pressing the
while pressing the screwdriver in screwdriver in the direction of the
the direction of the arrow. arrow. Remove screwdriver when
Remove the screwdriver when the the wire has been inserted.

wire has been inserted.

(Note) Use a small flat-blade screwdriver (blade width 2.5 to 3mm).

B, .



B Wire size and peeling length

® Applicable wire size for terminal block

Main circuit (Note 1)

Control circuit

Wire size

Solid wirs : 2 mni
Strand  : 2mnl

Solid wire ; $04 to 1.0mm
Strand  : 0.3 to 0.75 mef

Wire sheath peeling length

5 to Bmn

8 to 10 am

All wires are inserted into the terminal block excluding

the grounding terminal.

Connected with rod terminals’ or with only the wire instead of using ecrimp

terminals.

{(When using strands, make sure that the strands do not loosen to avoid

a shorteircuit.)

Use a crimp terminal for only the grounding terminal.

—_1 —




i Details to be checked in wiring planning =

(11 If a power failure occurs and the start signal (start switch)
is retained, the inverter will automatically resume operation when the power
is restored.
It the machine must be prevented from restarting with power restoration,
install a magnetic contactor MC on the primary side of the inverter, and
design a sequence to prevent the start signal from turning ON.
(2) Use two contacts in parallel or a twin contact to prevent an imperfect contact |
for the input signal of the control circuit.
(3] Do not input a voltage on the contact input terminal (STF, etc.) of the
control circuit.
(4) Do not apply the voltage directly onto the alarm output signal terminal (B, C).
Pass the voltage through a relay coil or ramp.
When directly connecting the open collector output from a sequence control ler
to the invertsr input terminal, make sure that a backflow current does not
oceur.

&




Use of PC terminal
When the external power common for transistor output is connected to this terminal,
malfunctions caused by a backflow currents can be prevented.

{Correct connection) {Incorrect connection}
Tivio 1 \ CavE R
i ociz ) [PM 10 P24
i ] A s i Nere. 5%
| | lsr Ay 1 ST
| uTISe - e
i
2L sy | i LTy
D oL 1 =
i IT24 R
: 9i1viFC LT jeg
: = D¢
| [ Lo d 74V
e l‘?ﬂf_..{ _,_Jm:_..(

(Note) A DC24V power supply is required for the AY80 type unit.
Use the following countermeasures to prevent a backflow current when not using the PC terminal.
Countermeasures
(1) Insert & diods to prevent the backflow current,
{2) Use an all-point isolated type output unit.
(3] The external power supply voltage must be higher than the inverter's control power supply.
L 4) Use a PC terminal (external transistor common). )

A[CAUTION] REMOWVAL OF COVER WHEN UNIT IS POWERED G1VES ACCESS TO HIGH VOLTAGES.
PLEASE ISOLATE INVERTER FROM POWER BEFCRE PERFORMING ANY ADJUSTMENTS TO
WIRING, ETC. WAIT AT LEAST 5 MINUTES AFTER ISOLATION BEFORE REMOVING FRONT

COVER.
— 13—



5. OPERATION

B Operation methods

The following operation methods can be used. Select the method according to the
application and operation specifications. :

Operation method Details Remarks

Starting/stopping with kay The device is set for this Yyt

Opsration with pad. direct setting of operation | operation when the power e

key pad frequency with key pad. is turned on after initial D

installation. (Factory setting)

Start with external switch and St

Operation with operation frequency is adjusted !*_“:{f

external input with the external frequency IR

signal setter connected to the inverter S 1
control terminal, L3 s
Start with extarnal switch and | The external frequency i
setting of operation frequency | setter and key pad RUN [i"“é{f

Combiied e af with key pad. key are not accepted. e

Operation with Stop key is only accepted

external input when Pr.75 is set to 14,

signals and E 3 g

key pad. Setting of operation frequency | The external start switch Irvartar|

(Refar to Pr.79) with external frequency setter, | does not function, |
starting/stopping with key pad. 12, 1:']

s




(Operation with key pad )

The key pad operation (parameter No. 79 “17 ) is selected as the factory setting.

----------- Frequency setting mode is entered.

@ @ -+« Set frequency is changed.

BET| e it Set frequency is fixed.

weenes Motor starts (forward rotation) (Note).
weemee e Motor stops.

(Note)

To drive the motor in the reverse direction with the key, short-circuit
between STR and P24 on the terminal block, or set parameter No.78 to "2".



COperatiun with external input signal)

+ Set external operation mode
(parameter No.79 "2").
(Refer to the following explanation
for the setting method. )
The start signals and frequency are
input with external switches and
frequency setting potentiometer.
The motor will operate when a signal
is input into STF (forward rotation)
or STR (reverse rotation) and the
frequency setter is operated.

NFB

EE o— STF
Feorward L
arwal r:lg :n —

P24
Frequency 10
setter 2
W 1kQ 5

B SRV V()

Motor

(Note 1)
The start signal self-holding function
can be slected (for details see Pr.61)
{Note 2 )
When potentiometer is used for the
frequency setting input signal, set
Pr.73ta 0.

e
supply N

==c

FR-U

8TF
8TR
STOP
P24

Motor




B How to use the key pad

The frequency. motor
current, setting value of
various functions, and
alarm code are shown

on a J-segment, 3-digit
display,

This key is used to select
the frequency monitor,
frequency setting and
parameter setting mods,

This key is used to confirm
and change the fraquency
and setting value of
various functions,

Y

—| Operation command keys

These are the RUN and STOP
command keys for operating with
the key pad,

The stop key also functions as the
reset key when an alarm occurs in
the inverter,

| UP key |

DOWN key

Thesa kays continuously increment
or decrement the operation
frequency setting or setting value
of various functions,

The value will change only when
the key is pressed.

& CAUTION : Never use any sharp or pointed object to depress the keys of the key pad.
This has been designed only for use with human fingers,



W Monitor and parameter settings

Monitoring method

Display oo The output frequency is displayed.

example 1 Hold down [SET).

(in stop) The output current will display only
while the SET key is pressed.

Power ON

Frequency monitor

(Light (The display shows 1.7A)
When the (ser] . display) _
key - Pressirﬂnn% | Fraquency setting method i
is presssd, (Note 2_" {To change set frequency from 30Hz to 6B0Hz }
::'gd‘i'ﬂﬁ'-’ [ currsn: moritar | Display the set frequency. (When sat to 30Hz )
h to z
e il @‘f setting } @ : Changs the setting with ths UP or DOWN key.
modes. {Th i
! m:ir??::::: @ weeeer Adjust the frequency. (To sst to 60Hz)
Flick: )
Pme;iﬂﬂﬂg (oS i (The display will flicker until the setting s completed. )
P -~ T v L Complets the fraquency satting.
Parameter setting | [P0 I B il R o
(Flickers) Flickers altarnately,
Pressiiod [ Paramster setting method |
{To change oparation mode to external operation}
Display the paramater setting mode with the MODE key.

<= Parameter number

* : Change with the UP or DOWM kay, (Mote 1.)
----- Set the parameter number,

{To sat to operation mods)



(Note)

1) The parameter numbers will display in J P‘W-
order with each press of the UP or s The setting valus of tha salctsd
DOWN keys. parametar will display.
(PO will display if the UP key is pressed l @ : Change with the UP or DOWN key.
when CLr is di-.:_plava@) _____ ?’}%3"3-. ;ﬁ;gnmrﬂgggpgmm
2) The current monitor displays only when setting is completed, )
the SET key is pressed in the frequency Prass @
monitor mode. 219
{ ) -+ Completa the parameter setting.

Flickers alternately.

@ When alarm (Er 1 to 3) is displayed
(The alarm can be canceled by pressing the mode key, The error will not be
canceled when RESET is pressed.)

Alarm .
display Type Details

£ 1 | Write prohibit alarm| Writing was attempted during the pr.77 “1" state (write prohibit)

Write alarm

y + Pr.79 was rawritten or all clear was executed durin ration.
during operation s clear was executed during operation

Eed Calibration error | The calibration value for C-2 and C-3 was too close. *

* The calibration error will occur if the difference of the input voltage for the C—2
to C—3 calibration value is approximately 0.5V or less.



6. FUNCTIONS

B List of functions

F(:z:;m:ﬁ Function name Setting range S?};g'g ::f{mg s;{??':g
0 Torque boost (manual) 0to 15% 1% 6%
1 Upper limit frequency 0 to 120 Hz 0.1 Hz 120 Hz
7 Lower limit fraguency 0 to B0 Hz 0.1 Hz 0 Hz
3 Base frequency 50 to 120 Hz 0.1 Hz 50 Hz
4 Multi-speed 1 0 to 120 Hz 0.1 Hz 50 Hz )
5 Multi-speed 2 0 to 120 Hz 0.1 Hz 30 Hz
(] Multi-spesd 3 0.to 120 Hz 0.1 Hz 10 Hz
7 Acceleration time 0, 01to%989sec. | 0.1sec. | 5.0sec
8 Daceleration time 0, 0.1to999sec. | 0.1sec. | E.0sec
9 | Electronic thermal relay 0 to 15A ByR o
10 FWM made 0o 1B, i=—= 1 e
1 DC dynamic braking operation time 0 to 10sec. 0.1sec. | 0.5sec.
12 DC dynamic braking voltags 0 to 15% 1% 8%
14 Applied motor selection 0, 10 1 0
15 JOG frequency 0 to 120 Hz 0.1 Hz 5 Hz "ol

—= 00—




mﬂirmws' Function name Setting range S?‘t::?g f;zglt:)lg s!u-lt??nrg

16 JOG acceleration/deceleration time D.D.1t0999ssc. | D1sec | 0.5sec
17 External thermal relay input selection 0 1 1 0

19 Base frequency voltage 0 to 50OV, — ~ — 1V e
20 ﬁﬁ:gﬁ;icn!deoeleratiou raferenca— 1t 0_1;) Haz 0.1 Hz 50 Hz
21 Frequency setting voltage bias 0 to 60 Hz 0.1 Hz 0Hz
22 Frequency setting voltage gain 0 to 120 Hz 0.1 Hz B0 Hz
23 Stall prevention operation level 0 to 10 1 5

24 Multi-speed 4 0to 120Hz, -~~~ | 0.1 Hz T
25 Multi-speed 5 _O.tu120Hz‘ ===| 0.1 Hz e
26 Multi-speed 6 0to120Hz, ——=| 0.1 Hz Fe
7 Multi-spead 7 0to120Hz, === | 0.1 Hz el
a7 Spead display 0. 0.1 to 999 0.1 i}

42 Up-to-frequency ssnsitivity 1 to 100% 1% 10%
43 Output frequency detection 1 to 120 Hz 0.1 Hz 6 Hz
14 Qutput frequency detection during 1to120Hz —-- | 0.1 Hz i

reverse rotation

S




Function No, . : Settin Factor User
 (parameter) Fimction faims Setting range v settingr setting |

46 Mo.2 acceleration/deceleration time ﬂé e[c:‘i 1°_gfg D:le88Ga b

47 Mo.2 deceleration time néfé:‘ io—gfg 0.1sec. | ———

48 Mo.2 torque boost 0 to 15%, ——— 1% -———

49 No.2 V/F (Base frequency) 50 =2 1_25 Hz, 01Hz | ——~—

50 Retry sslection 0 1,:8: 3 1 0

: 0, 1to 10,

51 MNo. of retries at alarm 101 to 110 1 0

652 Retry execution wait time 0 to 360 sec. 0.1sec. 1 s8C.

63 No, of retry execution time display clear 0 0 0

55 Frequency monitor refarence 0 to 120 Hz 01 Hz | B0OHz

56 Current monitor reference 0 to 200% 1% 150%

59 Remaote setting function selection 0. 1 1 0

60 Input terminal function selection 0tw8 1 ]

61 Input terminal allocation 111 to 999 1 -—-

62 STR terminal function Oto 10, ——— 1 -——=

10 FM output terminal function selection 0, 1 1 0

n Tone selection 0, 1 1 0

— 35—



E:::;mr‘;' Function name Setting range s‘?};;rg Z:f:f'n'g syéf;u

72 PWM carrier fraquancy 23to 146kHz |01kHz| 70kHz
73 Terminal 2 0-5V or 0-10V selection 0 1 1 1
75 Stop key function 0 14 1 14
76 Output signal selection 8.1 2 1 0
77 |Write prohibit selection i, a yvarifiupegy
78 Reverse rotation prevention selection 0; % 2 1 0

. 79 Operation mode selection 1028 4 1 » .1
80 | Multi speed 8 0o O E T ey [T
81 Multi speed 9 Gt 120HS == PR =
82 Multi speed 10 0to 120Hz, ——— | 0.1Hz Foripe
83 Multi speed 11 Oto 120Hz, ——— | 0.1Hz | ——-
84 Multi speed 12 0 to:120Hz; === [ DAz | ===
8h Multi speed 13 0 to 120Hz, ——— | 0.1Hz | ——-
86 Multi speed 14 0 to 120Hz, —~~- [ 0.1Hz -
87 Multi speed 15 0to 120Hz, ——— | 0.1Hz | ——~
90 Ground fault detection L | 1 1
91 Frequency jump 1A 0tea 120Hz, ——— | 0.1Hz ——

=g




?mm Function name Setting range S:t;l?g 'gﬂ:":‘rg sg%;:g
92 Frequency jump 18 0 to 120Hz, ==~ | 0.1Hz rpra e
23 Frequency jump 2A Oto 120Hz, === | 0.1Hz | ==~
a4 Frequency jump 2B 0to 120Hz, ——— | 0.1Hz e
a5 Fraquency jump 3A 0to 120Hz. ==~ | 0.1Hz —
96 Fraquency jump 3B 0 to 120Hz. ==~ | 0.1Hz TR
CLr Parameter clear O, Ll 1 1]
c-1 Frequency meter scale calibration = — =
c-2 Frequency setting bias calibration 0 to B0 Hz 0.1 Hz 0 Hz
c:3 Frequency setting gain calibration 0 te 120 Hz 0.1Hz | BOHz

(Note)

1. The factory setting for Pr.79 operation mode sslection is “1” (key pad mods).

2. The reset key on the key pad is accepted only during an alarm stop.

3. All parameters, excluding Pr.79, Pr.60 and Pr.CLr parameter clear. can be written during
operation, (When Pr.77=10)
Writing is invalid when Pr.77=1, except for Pr.77,

. The setting value "— — —" indicates “no function operation”.

B. Pr.72 can be read and written when “— — — " is set in Pr.10,

-

—o4—




B Explanation of functions

® Torque boost (manual) [0] ® No.2 torque boost (manual)
Low fregquency motor torque can be adjusted to the load.
(Note)
00Tk e e s IT the setting value is too large. the overcurrent protective

function may activate. The satting value can be adjusted
while confirming the motor current with the monitor function.
The No.2 torque beost is valid when terminals RT-P24%

! close if the No.2 acceleration/deceleration time Pr.46 is set.
Output Basa [Factory setting]

Tisdluenay (He) frmgenoy Torque boost (manual) === 6 %

No.2 torque boost (manual) -+ — — —

Qutput
voltage

Setting
range

@ Upper limit frequency [ 1] ® Lower limit frequency [ 2]
The upper and lower limit clamps of the output frequency can be set.

[Factory setting] LN gy o ;
¥ 9 .- | Upper limit frequency setting range

= Upper limit S
fraquency - -+ 120Hz ?;;"ui;w _/_‘

- i i 4 5 < -
Lower limit ! Lower limit frequency setting range
frequency -+ 0 Hz .

Pt it o1 Do
0 Frequency &V 10V
satting swgnal



® V/F (base frequency) [3] @ Base frequency voltage [19]
® No.2 V/F (base frequency)

The base frequency (reference frequency Bass froguency setting range
at motor rated power) can be set between 100%]-.-
50 and 120Hz according to the motor rating. . ._,/ s
The No.2 V/F is valid when terminals utput L i
RT-P24” close if the No.2 acceleration/ voitage | J i7" E':?ﬂ?e‘i’)
deceleration time Pr.46 is set.” = = = 4
frequenc
[Factory setting) ot frequency (o
V/F (base frequency) -+~~~ B60Hz
Base frequency voltage -+
No.2 V/F ([49] ) +oee
Mo.2 acceleration/
(Note) mroantion tima [~
1) If the No.2 acceleration/deceleration time is not set, 5 o—— MRS/RT3
the No.2 V/F will not function even if No.2 V/F e

value is sat and terminals RT-P24 are closed.
2) The maximum output voltage will be the power supply Inverter

voltage when "———" (factory setting) is set in Pr.19. L3
3) Terminal MRS/RT function is specified with the input

terminal function selection|ﬁ__[]_5 or input terminal allocation .




® Multi-speed 1 [4 ]
® Multi-speed 2 |5 |
® Multi-spesd 3 |6 |
@ Multi-speed 4 |24
® Multi-speed 5 [25]
@ Multi-speed 6 |26
® Multi-speed 7

Each speed can be selected

@ Multi-speed 8
@ Multi-speed 9
® Multi-speed10
® Multi-speed11
@ Multi-speed12
@ Multi-speed13
® Multi-speed14
® Multi-speed15

(between terminals RH-P24, RM-P24, RL-P24 and REX-P24) by changing the
contact signal from an external switch. Each speed (frequency) can be sat
within 0 to 120Hz during the inverter (motor) operation.

HH.PZ‘ _I_Q_—Nl B m
RM-P24 @ M
RL-P4 . fon| [on] [ow] foml
G (o IORIGNTONIONTONIONTON]




(Note)

1. The 4th to 15th speed cannot be selected if “———" is set {factory setting).

2. If two or three speeds are selected for the 3-speed setting, the low speed side frequency
will be selected.
(Example) If high speed (RH) 40Hz and low speed (RL) 50Hz are set, when RH-P24 and
RL-P24 turn ON simultaneously. 50Hz will be output.

3. If the multi-speed signal and external frequency signal are input. the multi-speed signal
has priority.

4, The terminals RH (high}. RM (medium) and RL (low) are selected with the input
terminal function selection or input terminal allocation .

5. The terminal REX is selected with the STR input terminal selection .
Reverse operation is not possible from external signal.



® Acceleration time : @ Doceleration time
@ Acceleration/deceleration reference frequency @J
Pr.7 and 8 can be set between 0.1 and 999 seconds.
Acceleration time is the time taken for acceleration to the frequency
(fm) set in acc./dec. reference fraquency Pr.20.
If the acceleration,/deceleration time is set to 0, the time will be 0.04 seconds.

[Factory setting]

frmf=-=-
output ano&erauon/dmlaration nmtsratlon til’l’ls ........................ 5"] SEC.
f(f::;im\' rafarance fracuancy Decsleration time «-veesereeeenceees Bl see.
i Acceleration,/ deceleration
referﬁﬂm frequenGY PR R A B T B A R SDHZ

Agcaleration Dacsleration

time time



® Acceleration time : @ Doceleration time
@ Acceleration/deceleration reference frequency @J
Pr.7 and 8 can be set between 0.1 and 999 seconds.
Acceleration time is the time taken for acceleration to the frequency
(fm) set in acc./dec. reference fraquency Pr.20.
If the acceleration,/deceleration time is set to 0, the time will be 0.04 seconds.

[Factory setting]

frmf=-=-
output ano&erauon/dmlaration nmtsratlon til’l’ls ........................ 5"] SEC.
f(f::;im\' rafarance fracuancy Decsleration time «-veesereeeenceees Bl see.
i Acceleration,/ deceleration
referﬁﬂm frequenGY PR R A B T B A R SDHZ

Agcaleration Dacsleration

time time



@ Electronic thermal relay [9]
The setting value can be set as a current value (A) for the motor’s overheating
protection. Optimum protection characteristics, including a drop in the motor
cooling performance at low speed operation, can be obtained. The mator
protection function will not aperate when set to 0 (A). (The output transistor
protection function will operate. )
Set the motor rating current at B0Hz for the setting value.
Set to 0 (A) when using the external thermal relay.

[Factory setting] ------ (lnverter rated output current)

® PWM mode
By changing PWM mode setting, it is possible to select motor sound
appropriate for load and to reduce resonant vibration for the standard acoustic
noise model. Available in sixteen settings.

Setting Carrier frequency Setting Carrier frequency Setfing Carrier frequency
0 0.7kHz L] 1.3 kHz 12 1.9kHz
1 0.8kHz 7 1.4 kHz 13 2.0kHz
2 0.9kHz 8 1.6 kHz 14 21kHz
3 1.0kHz a 1.6kHz 16 22kHz
4 1.1kHz | A [ 1.7kHz (Note) 2
5 12k 1 1.8 kHz i Parameter 72 value

[Factory setting] +++ ———



(Note)

1. The motor tone will increase in pitch when the setting value is increased.

2. The setting cannot be changed from “===" to “0to 15" during operation. Always stop
before making changes. Note that during operation the setting can be changed from
“0 to 15",

By setting the DC dynamic braking torque (voltage) and the operation time,
accuracy in stop position can be adjusted matching the load.

@ DC dynamic braking operation time [11] @ DC dynamic braking voltage [12]

(Note)

The DC dynamic braking operation
?rg:q'ilue;cy frequency is fixed to 3Hz.
- Set the operation time to “0" when the DC
MNote

P dynamic braking is not required.
Tima .
DeC [Factory setting]
d 4 ; b
bi’:.i’.“n‘;“1 V""‘“‘l —| T DC dynamic braking operation time -+ 0.5 sec
= DC dynamic braking voltage -~ 8%
Qperation
Time

T (.



@ Applied motor selection |E| Set Characteristics of Electronic
When a Mitsubishi constant torque motor is used, | Value Themal Relay
set “10" for Pr.71. The thermal characteristics of 0 | For general-purposs motors
the electronic thermal relay are set for constant 10 For Mitsubishi constant
torque motors with independent cooling. LU TS

® JOG frequency @ @ JOG acceleration,” deceleration time[16]
Jogging operation will start and stop when
the JOG mode is selected (short circuit

between terminals JOG-P24), and the start zon g T
signal (terminal STF or STR) is input. P [ thtotian n;’é“}:;;"
(Note) froquency| / T\

1. JOG operation via key pad is also available. l ; Time
When using the terminal JOG./OH for “ o
“JOG", setthe external thermal relay input g la
selection to “0". If setto "1", the setting c e | BT ol
will be for the external thermal relay input rotation | i
selection. STF-P4_[TON ;

. th}m H
[Factory setting] o N

JOG frequengy s+ GHz i

JOG acceleration/deceleration time -+--- 0.5 sec. kay on
(Note)

1. Terminal JOG /OH is selected with the input
terminal selection function or input terminal allocation .



@ External thermal relay input selection

Set 1 in this parameter and set 0 in Pr.2 when Thermal (Note)
extemal motor overload protector is used. Trip F'@ijf mlax :""“5'_1 i
of an overload relay installed or motor v-%@ o
thermostat, which opens on an overtemperature JOG/O“',‘L::.!‘,,_I A an ‘el
condition, stops drive operation. P244 tharmal ralay
(The alarm signal will also be output.) o LI S
Restarting will not be possible unless resetting PR
is performed even if the thermal relay contact (Note)
is restored. Therefore. this can be used as an 1 Seleat terminal JOG,“OH with input

G ; terminal function salection
emergency stop signal input from an external i

source. The inverter will stop when terminals
JOG,/0H—P24 open.

® Frequency setting voltage bias [21] Factory setting

; . [(:{1] 2] CRRRREE———— ’
@ Frequency setting voltage gain [22] ;
The output frequency (ratio) for the frequency  facane 21,1
setting signal (DC 0 to 10V) can be set (Hz) § eaniz
9319 ¥ Biiﬁ S i
* When sstting the bias and gain, the 0y Frequency setting (V' / 10V}
frequency satting signal need not be input. signal



@ Stall prevention operation level 23]
An overload (excessive torque) can be prevented when driving a motor with a
capacity smaller than the inverter by changing the stall prevention operation
current level. This will also function during acceleration/deceleration.
The operation current |evel is set with the following setting values (codes).

s:;w;u Operation level S:;Elrég Dperation level S\fatﬂl%g Operation level
1 110% 5 150% 9 19026
2 120% B 160% 10 200%
3 130% 7 170% 0 §tal| prev.ention
4 140% 8 1809 is not activated.
[Factory setting] -+ § (150%)

* The operation level % indicates the ratio to ths inverter rated cutput current

® Multi-speed setting [24]. [25], [26], [27] — Refer to Multi-speed setting [4 |

® Speed display [37]
The monitor display can be changed from frequency (Hz) to the speed of the load
axis or to the |ine speed (m,min)



Example

g ) Setting value 0 Output frequency (Hz) display
{Line speed display’ -
. For 55m.“min at 60Hz Setting value 0.1 to 999 Display of load speed”
s @@ [Factory settingl ==+ 0
* [nput a speed of 60Hz. (Note)
The display may not match the Always set the speed at 60Hz. An input out
actual speed due to the effect of of the range 0.1 to 999 is not possible.

motor slippage. When the load
speed display has been selected. )
any function to be set in frequency Doceation

fraquency Adjustment
(Hz) must still be set in frequency. \ rangs
® Up-to-frequency sensitivity [42] B oy
An output signal is available ?utput | Gin
whenever the output frequency e
reaches a value selectable between Astion
=100% of the operating frequency. Time
(Setting from *1% is possible)
Output signal
[Factory sstting] - 10% SU-DC12/20V L fvel Af LS



® Output frequency detection
The frequency to be detected can be

set between 1 to 120Hz. ' Pr.43 sat value.
When the output frequency exceeds Guitput _Z
this frequency, the terminals FU-DC frequency

12,724V will become the L level, and 7 \
when lower, will become the H |level.

This can be used as a signal for Output signal L laval H level
actuation and release of a8 mechanical Fu-DC12/ 2V

brake.

[Factory setting] == fiHz

@ Output frequency detection during reverse rotation

The timing for the electromagnetic Forwerd  Erequancy
brake operation during forward dataction valus 43
rotation (lifting) and reverse rotation . affart
: utput ;
(lowering) can be changed. The factory fraquen - T " Time
setting is "———" that detects cutput Frequeries]
frequency of 6Hz for both forward and 3:‘??:@ Reverss
reverse rotation. roteticn
Qutput signal H lavel
FU-DC12,/24V L ovel L fevel



® No.2 acceleration,/ deceleration time @ No.2 deceleration time [47]
The No.2 acceleration/deceleration time

can be selected with an external contact S 2 AR
signal. To do so. set Pr.46 and close m;ﬁon time
terminals RT and P24. "1

When using the terminal MRS/RT for | i O——|MR3/RT"
the "No.2 function”, setthe No.2 accelera- o
tion/deceleration time |46] within the range

of "0to 999”. MRS (output stop function) Irerte:

u

will be applied if the setting is "—--".

* To set deceleration time different from acceleration time. set parameter
as the acceleration time and as the deceleration time,

(Note)
*1 Terminal MRS,/ RT is salected with the input terminal function selection or input terminal
allocation [61] .
. "2 If function Mo, |47]is set to “———" (factory setting), the acceleration/deceleration time will

be the same as that sot in [46].

[Factory setting]
No.2 acceleration/deceleration time - *———" {terminal MRS/RT has output stop function)
N°2 dacalaratian tlmé B T o



@ No.2 torque buust — refer to Torque boost |1_] ™,

® No.2 V /F (Base frequency) — refer to V,/F (Base frequency) m

® Retry selection
This is set to automatically reset the inverter when an inverter alarm occurs so
that operation is resumed and continued. "OPT” will display during the retry
operation.

Setting value 0 | No retry function

Setting value 1 | Retry after regenerative overvoltage trip (QVT) only

Setting value 2 | Retry after overcurrent trip (OCT} anly

Setting value 3 | Retry after regenerative overvoltage trip (OVT) and overcurrent trip (OCT).

[Factory setting] =+ 0

@ No. of retries at alarm [51]

Set the number of retries and select the alarm signal output or not at alarm
occurrence.

Setting value Alarm signal output during alarm No. of retries
0 = No retry
1to 10 Not available . 1 to 10
101 to 110 Available 1 to 10

[Factary setting] ==+ 0



@ Retry execution wait time @
The time before restarting after an inverter alarm occurs can be set.

[Factory setting] -=-+ 1 sec.

@ No. of retry execution time display clear @
The cumulative number of restart times made by retry can be read through
reading this parameter and it can be cleared by setting 0.

[Factory setting] -~ 0

(Note)
1. The monitor display after retrying will be the operation freguency.
2. If an alarm other than that set in Pr.50 (retry selection) occurs during retry waiting, an alarm
will display and the retry will stop.
AS, The invertar will automatically start operation after the tima set in Pr.52 (retry execution wait
time), and thus caution is required by the operators when using this function.



@ Frequency monitor reference @ @ Current monitor reference
Terminal FM provides the frequency or current monitor function. Setthe
frequency or current value which is referenced for monitor in Pr.55 or Pr.56.
(The frequency or current can be selected with Pr.70 (FM output terminal
function selection).)

E
'I«'.'dﬂHz—pr_ ____________ WihHz—} - e e e e
] ]
I I
i |
Fi i FM i
Output | Output |
| I
i 1
i |
1 1
Output frequency Output current



® Remote setting function selection
The functions for terminals X1, X2 and X3 can be changed to the remote setting
input function by setting 1 in Pr.80 (input terminal function selection).
This allows the acceleration. deceleration and setting clear setting operations in
the remote setting box FR-FK (optional) to be done just with parameter settings.

Operation description

Pr.59
setting value Remote setting function Frequency setting value storage function (Note)
0 L Ls
1 L =

— : No function L : Function available

(Note)

If the terminals of acceleration-P24 and deceleration-P24 are left open for
approximately one minute or longer or STF./STR — P24 is switched off or STOP key
is pressed, the operation frequency setting value of that point will be registered in

the memory. Operation will restart with that setting value even if the power supply is

turned off and on once.




—

Forward —o 6—& STF
Reverss {0 o—0 STR
Acceleration 46 0-8 ¥ {
Degelaration t-& o—b 9
Setting L 55— X3

clear
P24
Wiring length
30m or less
(Note)

|[Example of operation|

Qutput
frequency

Forward |

Acceleration % % % :

Deceleration |22 :

Setting clear a

The frequency setting value up/down times with the acc./dec. operation are set in
Pr.46 (No.2 acceleration/deceleration time) and Pr.47 (No.2 deceleration time). but
the output frequency acc./dec. times in Pr.7 and Pr.8.

Therefore, the actual acc./dec. times become the longer setting values respectively.



@ Input terminal function selection

The functions of terminals (X1, X2, X3) can be group selected from the tollowmg
nine types, for individual terminal function selection refer to

Setting value
Terminal
0 1 2 3 4 5 B 7 B
X1 RH |Acceleration] RES RH RH BRH RH _ RH RH

X2 RM |Decsleration| MRS/RT | RM RM RM | MRS/RT | JOG/OH | MRS/RT
X3 RL CLR |JOG/OH |JOG/OH | MRS/RT | RES RES RES |JOG/OH

Multi | Remots
spead | setting |

[Factory setting] ===+ 0

(Note)
This parameter cannot be written during operation (writing is possible only when
stopped),
Refer to the following page for the functions selected with the X1, X2 and X3 input
terminals.



@ List of function selections

Pr.60 | Mode X1 X2 X3 Function Related parameters
OFF OFF OFF Frequency referance 0 to 5\,/10V Pr.73
ON OFF OFF Multi-speed 1 ! Pr.4
| OFF | ON | OFF ~ Multi-speed 2 Pr.5
5 r‘:p‘;z‘c"‘ OFF | OFF | ON Multi-speed 3 Pr.6
e OFF ON ON Multi-speed 4 Pr.24
ON OFF ON Multi-speed 5 Pr.25
ON ON OFF Multi-speed 6 Pr.26
ON ON ON Multi-speed 7 Pr.27
OFF OFF OFF 0 to BV 710V input setting Pr.73
ON OFF OFF Frequency rise ol
OFF ON OFF Frequency lower =
" l-::tTiit; OFF OFF ON Frequency setting clear —
moda OFF ON ON Fraquency setting clear —_
ON OFF ON Frequency setting clear -_
ON ON OFF No operation =
ON ON ON Frequency setting clear ==
REs | OFF | OFF | OFF 0 to 5V, /10V input setting —
2 |MRS/RT| oN | OFF | OFF RES —
088" oFF | oN | oFF MRS/RT Pr.46




Pr.60 | Mode X1 x2 X3 Function Related parameters
1 el ROFF | OFF ON JOG,~0OH Pr.17
5 OFF ON ON MRSART, JOG,0OH Pri7, Prd6 |
2 |MRS/RToN | OFF | ON RES = |
JOG/OH| N ON OFF RES -
maode
oN ON ON RES -
OFF OFF OFF 0 to 5V 710V input setting Pr.73
ON OFF | OFF Multi-speed 3 Pr.4
JOG/OH | oFF ON OFF Multi-speed 2 Pr.5
* | oFF | oFF | oON JOG /OH Pr.i7
3 Multi-
apéd OFF ON ON JOG /OH Pr.17
mode | ON OFF ON JOG,/0OH Pr.17
ON ON OFF Multi-speed 6 Pr.26
ON ON ON JOG/OH Pr.7
OFF OFF OFF 0 to BV, 710V input setting Pr.73
ON OFF | OFF Multi-speed 3 Pr.4
MRSRT[ oFF | ON | OFF Multi-speed 2 Pr.5
4 Mu'm_ OFF | OFF ON MRS/RT Pr.46
il | OFE ON ON MRS or middle speed, RT Pr.5, Pr.46
| mode |_OM OFF ON MRS or high speed, RT Pr.4, Pr.d8
ON ON OFF Multi-speed 6 Pr.26
f ON ON ON MRS or 6th speed, RT Pr.26, Pr.46

|



Pr.60 | Mode X1 X2 X3 Function Related parameters

OFF OFF OFF 0 te 5V 710V input setting Pr.73

ON OFF OFF Multi-speed 3 Pr. 4

RES | oFr | oN | OFF Multi-speed 2 Pr.5
= Mu'lti_ OFF | OFF | ON RES —
speed OFF ON ON RES —
mode | ON | OFF | ON RES —

___QN ON OFF Multi-speed 6 Pr.26
ON ON ON RES —

OFF OFF OFF 0 to 5W./10V input setting Pr.73

MRSRT | ON OFF OFF Multi-speed 3 Pr. 4

] OFF ON OFF MRS/RT Pr.46
= RES | oFr [ oFF | oN RES —
Multi- | OFF | ON | ON RES -
speed ON OFF ON RES —_

mode ON ON OFF MRS or high speed, RT Pr.4. Pr.46

ON ON ON RES =

— 46 —




l_Pr- 60 | Mode X1 X2 h&] Function Related parameters
N OFF | OFF | OFF D to 5\, /10V input setting Pr.73
JoG/oH|_ON OFF | OFF Multi-speed 3 Pr.4
. OFF ON OFF JOG./OH Pr.7
y ( BE¥ [ ore [ grrC ] oN RES -
Multi- |_OFF ON ON RES —
speed ON OFF ON RES ==
mode | g ON OFF JOG/0OH Pr.17
ON ON WON RES —
OFF OFF OFF 0 to 5\./10V input setting Pr.73
MRS/RT ON OFF OFF Multi-speed 3 Pr. 4
. OFF ON OFF MRS/RT Pr.46
: JOG/OH"oFF | oFF | oON JOG,/0H Pr.7
Multi- | OFF ON ON MRS/RT, JOG,0OH Pr.46, Pr.i17
speed | ON OFF ON JOG ./ 0OH Pr.17
mode | gN ON OFF MRS or high speed, RT Pr.4, Pr48
ON ON ON MRS/RT, JOG0OH Prad6, Pri7 |
(Note) ON : Short with terminal P24,
OFF : Open

(When function OH has been selected (1 in Pr.17), ON indicates open, )



® Allocation input terminals
The function of the input to terminals X1, X2, X3 can be allocated from the
8 functions in the table below.

Setting Setting Factory Function

Pr. No range Unit Setting

61 111 to 999 1 e === The functions are as Pr.60
I setting

“RH

: EM

: RL

: OH

: STOP

: MRS

= BT

: JOG

(=T U = B & - I -

Setting is made by a 3 digit number set in Pr61, each digit represents the
function to be allocated to individual terminals. (notel)



contorol terminals

. )
X1 1st digit

X2
X3

2nd digit

3rd digit

Pr.81=

Note 1) When two or more digits of Pr.61 are set to the same number, the function is actived by

turning on one of them,

Note2) When a value “0 to 998" is set in Pr.61, the set values of Pr.60 is ignored.

® STR terminal fumtim@
The function of the input to terminal STR can be allocated from the 8 functions
in the table below.

Setting value Function code Funetion Related Pr. Remarks
=S STR Reverss rotation start Factory setting
1 RH Multi-spead 3 Pr.4
2 R Multi-spesd 2 Pr.5
3 RL Multi-speed 1 Pr.G
4 OH Extarnal tharmal ralay input
B STOP Start signal salf-holding sslaction
i} MRS OQutput stop

— 49—




7 RT 2nd acoeleration.” decslaration tima sslection Pr. 46 to 49
8 RES

g JOG JOG mode selection Pr. 15, 18
10 REX 16 speed selection Pr. B0 to 87

® FM output terminal function selection
Terminal FM provides pulse output and is used
to connect an indicator that monitors frequency
“or current. The frequency or current can be
selected through this parameter.

= Terminal
Setting value 0 Qutput freguency FM olutput
signa
Satting yalue 1 Motor current (output current)
[Factory setting] - 0 Output fraquency

Motor current

(Note)
When the frequency has been selected, terminal FM output can be adjusted with Pr.ba,
when the current has been selected, it can be adjusted with Pr.56,



® Tone modulation selection
(This parameter is a function number for the low-acoustic noise series)
The tone control that changes the motor tone can be selected with the key pad.
i = « The tone control changes the motor noise from a metallic
Setting value Tone selection tone to a compasite sound that is easy to listen to.
* When the tone control is selected, the motor tone will be

: el sasy to listen to even with the same carrier frequency.
i Tone control * The tone control is effective when the carrier frequency
is low,
[Factory setting] - 0

® PWM carrier frequency @
(This parameter is a function number for the low-acoustic noise series)
The PWM carrier frequency is 7.0 kHz but this frequency can be changed with Pr.
72 if necessary in relation to the load or motor resonance frequency.
(Note) If the PWM carrier frequency is lowered, the motor noise will increased,
but the noise generated from the inverter and the leakage current will decrease.
(Refer to the precautions on page 62 when setting the PWM carrier frequency to
a higher value. )

(Note)
This parameter can be read and written when the PWM mods Pr.10 setting is "———".

[Factory sstting] -+ 70kHz



® Terminal 2 0-5V or 0-10V selection 73]

It is possible to change the input specification (terminal 2) according to the
frequency reference voltage signal.

Setting value Input voltage at terminal 2
[k 0 For 0 to 5 VDC input
[ 1 For 0 to 10 VDC input

[Factory setting] = 1

Note 1) To changs the output frequency corresponding to the input of the maximum fraquency
command voltage, a value should be set for C-3 frequency setting gain calibration.
It is not necessary to input a cormmand voltage. Refer to page b3 for alternative
calibration procedure.
The acceleration / deceleration time is not influenced by a change in Pr.73 setting since it
defines the gradient up to the acceleration ” deceleration reference frequency set in Pr.20,
2) Set "0 for Pr.73 when the inverter is operated with a potantiometer. (1 or 2W 2kQ)



@ Stop key function

When “stop key" is pressed in external operation mode, motor is decelerated to
a stop.

[

| Setting value Stop key function
| 0 The stop key only functions in PU op or counbinel mode
| 14 When stop key is pressed in any opsration mode, motor stops.

[Factory setting] -+~ 14

Note 1) To restart after “stop key stopping” in ext mode.
() Turn off the start signal (8TF.~/STR) efter the motor has stopped.
@ Press the “SET" key.
(3 Turn on the start signal (STF./STR).
Note2) When motor is stoped by using the stop key in external operation mode. “E 0" is displyed.

® Output signal selection
The inveter running, up-to-frequency or

Power
frequency detection signal can be selected E“gg;{,
for the open collector output signal or
(terminal RUN./SU/FU). iR
Setting value 0 Inverter running (RUN)

Setting value 1 Up-to-frequency (SU) (Note) The inverter will ba damaged if the voltags
application direction is mistaken.
Setting value 2 | Frequency detection signal (FUD Also, take care to prevent mis-wiring such
- as of the dioda connection direction.
[Factory setting] =« 0



@ Parameter write prohibit selection [77]
Writing-in of every function with the key pad can be prohibited.

Satting value

Write prohibition function

0 Parameter writing permitted (during operation and stop)
1 Parameter write prohibited (Note)
[Factory setting] =+ 0
(Note)

Parameter No. [77] can be written in. Erl will display when writing of other parameters
is attempted. (Relsase the error display with the MODE key. )

@ Reverse rotation prevention selection [78]
This is set to prevent reverse operation from trouble caused by mistaken input

of the start signal.

Setting value Rotation direction |
1] Both forward/reverss rotation |
1 Reverse rotation prohibited
2 Forward rotation prohibited (Note)

! (Note)

The inverter will drive the motor in
reverse with the RUN key when set to *2°,

[Factory setting] -~ 0

Both key pad operation and external opeation are valid.



® Operation mode selection
The inverter operation modes include operation with external signals and
operation with key pad. Operation can be limited to ahe mode or can be
carried out with both modes.

Setting value 1 | Operation only with key pad

Setting value 2 | Operation only with external signals

Operation frequency - Set with key pad (direct setting or [A][¥] keys)

Sakting valin 3 Start signal «+ External signal input (STF. STR terminals)

Operation frequency ++- External signal input (DCO to 6V .10V betwesn
Setting value 4 | terminals2-5)
Start signal -+ Input with key pad (RUN key) (Note) 4.

[Factory setting] -+ 1

(Note)
1. This parameter cannot be rewritten during operation. Er2 will display if writing is attempted.
2. Setting values 3 and 4 are set to use the external signals and key pad operation for the
operation frequency setting and start signals.
3. When set to 3, the operating frequency is set via key pad and analog signal input is ignored.
4. When set to 4, the operating frequency is set via analog signal input. multi-speed setting or
JOG frequency setting.

® Multi-speed setting @ to |87/ — Refer to Multi-speed setting [E
— B —




® Ground fault detection [90]

It is possible to detect an output side earth- | Setting value Details
ing./~grounding fault when the inverter 0 Mg grodnal faalEprotaction
starts operation. The inverter shuts off the 1 GraLiRd Tabit proteckion on

output, displays E. GF and outputs the
alarm signal when a earthing/grounding faultis detected.
[Factory sstting] -+ 1

@ Frequency jump 1A [91] ® Frequency jump 2B |94
@ Frequency jump 1B [92] ® Frequency jump 3A |95

@ Frequency jump 2A |93 ® Frequency jump 3B
Resonance can occur at certain speeds k
in some applications when a motor Jump (run avoigance) my‘
;?. iir;;:gnbayng;l:nverter, To avoid 8 w i
pto three jump i
positions can be set. by difining
the upper and lower frequency outpur 4] 28 3
limits in [91] to [96] . frefuen [ 2a -
The 1A, 2A or 3A setting value 18 3
becomes the jumping point, the 4 .
inverter will run at that frequancy
while in the frequency jump range. Fraquancy sitting sgral

Note) 1 : Frequency jump will not function if 9998 (defalut value) is set.
2 : During accelsration and decelsration. the frequency in the setting range will be passed through.



@ Parameter clear/calibration [CLr

The parameter-all-clear or frequency setting signal calibration mode ¢an be

selected. The parameter-clear cannot be executed during operation, and Er2
will display.

Setting
wallia Details
0 Not executed. * Parameter No. [77), m" @
= —— cannot be cleared,
1 Parameters are all cleared (initialized), =*
2 Frequency setting signal calibration mode is salected.

+ The following adjustment can be performed by selecting the calibration mode
(setting value 2).

(Refer to page 61 for details.)

Display: Frequency meter scale calibration
[C-2] Display:Frequency setting bias calibration (Pr.21 will be rewritten simultansously. )
[C-3] Display:Frequency setting gain calibration (Pr.22 will be rewritten simultaneously.)

If the difference of the input voltages for the bias and gain calibration is less
than 0.5V, the calibration error will occur (Er3 will display).

—



(Note)

Frequency meter scale calibration

Allows a meter connected to FM to be calibrated
through this parameter, without a calibration
potentiometer. Using Pr. C-1, press [A] or [¥] key

to vary pulse train frequency. Then average of
output voltage changes, and the meter is calibrated.

Frequency metar

ImA

e

1mA scale o

FM

o

1. Terminal FM output is & 1440Hz at output frequency of 60Hz as the factory setting.
2. If terminal FM-SF is measured with a tester, approx. 5V (average value) will ba indicated at

the max. Qutput frequency. (When indicator is not connected. )

FM terminal pulse output specifications

-

.

Connection of a digital counter allows for digital indication of frequency (Hz) or speed (m,/min.).

..H— 0.6 msec (Fixed) 1800

BT STTRITE D
1440 = sntm
Approx, BV Pulse 1
speed i
(pulse/sec.) - !
1Hz 50Hz 79Hz 120Hz
Variabls with| C-1 I:

(Maximum pulse speed 1900 pulses. sc.)

(Factory setting)




@ Frequency setting bias calibration [C-2|

@ Frequency setting gain calibration [(711 779 RN
Allows the output frequency to be set in Output :
relation to the frequency setting signal tesy A can
(DC 0 to 5V or 0 to 10V). ik o« (Note)
(Bias) (Note) {
The output frequency for the setting signal 0 (ﬁ:\{'f)
input between terminals 2-5 will be set. Fractsnioy sstbing seral
{Gain}

The output frequency for the setting signal input between terminals 2-b will be set.
If the input signal is 0V, it is judged to be 5V (10V) input.

(Nate)
* When this C-2 or C-3 is specified, value set for “frequency setting voltage bias”
(function Mo. 21) or "frequency setting voltage gain’ (function No.22) will be
automatically rewritten.

LB



Remarks To set frequency with current input (4 to 20mA)

{+) 7
4 1o 20mA
(=) 5

Instell @ resistor (2605 1W)

1. Place a resistor between 2-5, and convert
the current into a voltage. (4 to 20ma —
1to BY) Pr.73setto " 0",

2. Adjust C-2 (bias) as below.
(Pr.21 will be rewritten simultaneously.)

Factory
setting

[}

1

1

!

I
When 4 to |
20mAis
sed i
1




O Example of parameter-all-clear/calibration operation

To change Pr.C-2 from 0 Hz to 3 Hz,

Salaction of Selection | Read out Change to 1| Write in
of function| of current
display mode number value
Pararnater-c!aarh @ SET
Key — [MoDE]| |- ) b
e [mocE] |~ (v 1
'

pisplay | [560] [P 8 | [fLc] |2l PRI gamiAc

[ 1]

rite in
Selact Read out of | Change to
Change to 2| cgiibration current value IHz Wrlew
mode) |"
ch
@ @ SET il naid
down
-2
Displays
I |?| IF-E| | GI | 3' tdlt!mlllllv
]

Change

el
y Fraquency setting

signal



1. It is necessary to accept a reduction of load torque when
setting the PWM carrier frequency to a higher value,

(1) When setting the PWM carrier
frequency (Pr.72) to 7.1kHz or

more to lower the motor 100 - —
acoustic noise. the rated . ] r 9—,?_
output should pe derated as gffr:‘lg}jﬂ i o s .
shown on the right. mewt QI IdoboR
Also change the electronic BI 10 a0 szt B4t f i
thermal relay (Pr. 9) setting. o T

[2) If the PWM carrier frequency T N i PR g
is increased, the acoustic S e gl t ool
noise from the motor will N1 R UL R

lower, but the noise generated
by the inverter and the leakage PWM carriar frequency (kHz)
current will increase.



2. Noise

There is noise that enters from outside and causes the inverter to malfunction and
that which is generated from the inverter and causes the peripheral equipment to
malfunction. The inverter is designed so that it is not easily affected by noise, but
as it is an electronic device which handles weak signals. the following general
countermeasures will be required.

4 General countermeasures

* Avoid laying the inverter's power cables (input/output) in parallel with the
signal wires and avoid bundling the power cables and signal wires.

« Use twisted pair shield wires for the connection wires with the sensor and for
the control signal wires. Connect the sheath of the shield wire to the comon of
the signal.

- Use one-point grounding for the inverter and motor, etec.



®Example of noise countermeasures

supply

Powir _& &

Control

pa n{l
Install a filtar on

Install a filter (FR-BSF01)
?n the inverter output side,

power cables and sansor
circuit by 30em or more
{at loast 10ca).

Soparats the inverter unit, e H

Motor
1M

Lower carrisr
frequency
L .
FO1
. Invertar !

supply =t
Do not directly ground_ _____,}E i‘

to the control panei.

Use twisted pair shield wires.

§ SRR Yy 8 1

Do not ground the shield,
but instead connect to the

Do not directly ground
the control wire.

common wire for the signels,

Usa & 4-core cable for the
motor power cable, and use
one wire for the grounding.

Sensor




3. Leakage current

Leakage current will flow through stray capacity which exists between the ground
and a cable, motor, etc. The value of the leakage current depends on the cable
length, wiring method and inverter carrier frequency, and will increase when
using a low-acoustic noise inverter, so use the following countermeasures.

(1] Leakage current to the ground
The leakage current will not B NV

affect only the inverter but supply
may pass into other equipment
through the grounding cables i
Leakage
and may cause a leakage breaker braaker
or relay unnecessary trip.

Route of leakage current

BE Countermeasures
» Lower the inverter’s carrier frequency (Pr.72).
Note that this will increase the motor acoustic noise.
* Use a leakage breaker that corresponds to high harmonics and surges
(Mitsubishi New Super NV Series, etc.) for the inverter or other lines when
using the low-acoustic noise model (with high carrier frequency).



[2) Leakage current across the line
The harmonics of leakage current which flows through stray capacity across the

inverter output lines may cause an external thermal overload protector trip.
When the cable length is long (50m or more), the ratio of leakage current to the
motor's rated current becomes large, and trip is liable to occur.

B Countermeasures i sl ol e &
* Use the electronic thermal Power ——<To] i tac)
relay on the inverter, SUpRlY ——g" o Inverter =
« Lower the carrier frequency. apacitance
Note that this will increase % byhgeen, yeires
the motor noise. Route of leakage current between wires

Against the trip due to leakage current, the preferred method of motor overload
protection is a thermistor protection with temperature detectors in the motor or
motor protection switch with bi-metal release. etc.



7. SPECIFICATIONS

M Standard specifications

Model FR—U120s—N[__|—-EC 0.2K 04K 0.76K

Applicable motor capacity (kW) *1 0.2 0.4 0.75
Rated capacity (kWVA) *2 0.6 1.0 1.7
Rated output current (A) 1.4 2.4 4.1

futaa Owerload current rating *3 150% 60 sec. 200% 0.5sec. (reverse time characteristic)
Rated output voltage * 4 3-phase 220 to 240V

Rated input AC voltage

Single-phase 220 to 240V 50,/60Hz

Power | Tolerable AC voltage fluctuation

198 to 264\ 50,/60H:z

supply | Tolerable fraquency fluctuation +5%

Power supply capacity (kWVA) #5 0.9 | 1.5 | 2.5
Protective structure Semi-closed type (1P10)
Cooling method Self-cooling
Weight (kg) 0.7 | 0.9 | 1.7

(Note)
# 1, The maximum applicable capacity is for a Mitsubishi standard 47 motor, 6P motors drawn

hight current. so check the current rating carefully.

+ 2. The rated capacity is shown for an output voltage of 240V,

# 3. The overload current value % shows the ratio to the inverter's rated output current,

# 4. The output voltage cannot excsed the power supply voltage.

# 5. The power capacity will differ according to the impedance on the power supply side (including reactor and
power wires on input side), Prepere a power supply capacity higher than the noted valus,

T




M Common specifications

Control method Sinusoidal wave PWM control
Dutput fraquency range 0.5 to 120Hz (starting frequency fixed at 0.56Hz)
Fr&quancy Digital input ggg'géé??tighn%n 100Hz). 1Hz (100Hz and more) with key
settin

§ resolugtion _iﬂ.nalog input | }égggﬂg 10W) or 17250 (0-5V) of maximum setting

Eg Fraquency | Digital input - mtﬁ'Eafga%%ogr?tfo?:fp”t fraquency (—10 to +50°C)

g BLNDINEY Analog input Within £1% of maximum output frequency (26°C+10°C)

+ | Voltage/frequency characteristics| Base frequency between 50 and 120Hz selectable

*E Torgue boost Manual torgue boost 0 to 156% selectable

& | Acceleration / deceleration 0, 0.1 to 999 sec. selectable (acceleration.”deceleration set
characteristics separately)
Braking Regenerative *6 | 0.2K--150%6 or more, 0.4K, 0.75K---100% or more,
torque DC injection 3Hz or less Operation time, operation voltage adjustable
Stall prevention operation level | Operation current level (110 to 200%) selectable
_Frequency setting signal | DC 0 10 5V or 0 to 10V

a Starting signal Forward./reverse rotation commanded separately

co Input signal Select RH, RM, RL, JOG0OH. MRS/RT, RES,

.gg Input signal se(;c“ltlg?ﬂ X3) accelerations, deceleration and CLR from the combinations

= shown on page 43 or individually shown on page

&i STR terminal | Select STR, RH, RM, RL, OH, STOP, MRS, RT, HES.

On function | JOG and REX shown on page 49.
Qutput signal | Alarm [ 1c contact output. Electric rating is shown on page 74,




Output Operation status

Selact from oper,etina:(ﬁu N), frequency reached (SU) and
frequency detection (FU)

ignal
i Monitor *9

For analog (1mA full scale) or digital (1440Hz/60Hz) meter

Operation status
Key pad e

Output frequency, output current * 8, operation speed
salectable

Display

| Alarm

Alarm code when protective function has been activated.

Protestion / warning function

Overcurrent shut down (during acceleration,” deceleration,”
constant speed), regensrative overvoltage shut off,
slectronic thermal overload, stall prevention, earth fault
over current (at start)

Ambiant temperature

—10 to +50°C (with no freezing)

Ambignt humidity

9026 RH or less {(with no dew condansation)

Storage temperature  *7

—20 to +66C

Environment

Indoors with no corrosive or flammable gases, oil mist or

Atmosphere dust
Altituda /vibration Less than 1000m above sea level, 5.9m. 5% (0.6G) or less
(Note)

#6. The braking torque shows the short time average deceleration torque when the motor without
|oad is decelerated in the shortest time from 60Hz (changes due to motor’s loss), and is not
the continuous regenerative torque. For deceleration from a frequency that exceeds the base
frequency. the average deceleration torque value will decrease.

A brake resister is not built-in and cannot be extemnally installed.

#7. This is a short time temparature for during transportation, et

#8, The output surrent is displaysd only while the SET key is baing pressed.

0. Select the monitor of either the output frequency or motor current via the key pad (function No.70),

R



M Terminal wiring diagram
nge Inverter FR—U1205

Single-phase N
AC power supply B L1 ut Mator
230 to 240V,
50,/ 60Hz N v €
w
Control input signal +2
(Moltage cannot be input) A L
!—Farward STF : 8 L . Alarm output
| Rowrss §- 554 STR 41 | c _._(Conw;t output)
! Fﬁmg?l:él?n 0 X : DC12,/724V
o *4 L) p
,: mpul_an X2 ) -fil:
il : -5 Sy 1471
, Extarnal transistor | common !
1 common PC '
............ i e
Frequency setting signal #3 IEIE]@
(anglog) | Kay pad
@Terminal for ; FM-%FMumcy
main cireuit : g Bkt SF 4 rater
O lInput terminel for : 2 [0 to BV,/10V)
control circuit Y i
| ; y satter =5 B (common)
@0utput terminal for CLAIW kO . D5
control circuit ' 3‘;":;?"“'” i Earthing



* 1.

* 2,
# 3.
#4,

* B,
* 6,

Short-circuit between terminals STR-P24 to perform reverse rotation with key pad
operation. When Pr.78 is set to “2" (forward rotation prohibited). the motor will
rotate in the reverse direction with the key pad operation even if STR-P24 are not
short circuited. (When Pr.79 is 1 or 4)
STR terminal function can be changed with Pr.62
Valid when parameter No.79 is set to “2" or "3" via key pad.
Valid when parameter No.79 is set to “2" or “4" via key pad. ;
Input terminals X1, X2 and X3 are selection input terminals. specified with Pr.60,
and Pr.61 (Refer to page43, 48)
2W1kQ is recommended if the frequency setting is to be changed frequently.
If the potentiometer is used for the frequency setting input signal, set Pr.73 1o 0.
Frequency setting voltage gain must be adjust by Pr.22

See Section 6 (page 59 to 61)



M Explanation of terminal specifications

Terminal symbol

Terminal name

Details

AC power input

L1, N Serinal Connect to a commarcial power supply.
Main
cireuit | U VW {:::17;&;' BuTput Connect a 3-phase motor.

@ Earthing terminal |Earth for inverter body. Earth this.

4 Contact input terminal for the forward run command.
STF :tc;x:rdt;f:,ﬂfln The motor will forward rotate when STF-P24 are short
9 circuited, and will stop when released.
Contact input terminal for the reverse run command.
. The motor will reverse rotate when STR-P24 are short
STR :;:\:::':a ':;:i:ci'::[ circuited, and will stop when released,
9 The STR terminal function can ba changed by changing the
Control paramster NoB2 setting. (Refer to pagedd for the s:elf:t_mn)
e Contact input . . ;
(II'\DI.I‘L‘) P24 cRrTRBN thEminal Common terminal for the contact input signal.
signal
| Power supply
10 tsmma{ for DC5V, Tolerable load current 10mA.
|frequency setting
; Qutput frequency Wi” be the maximum at DC 5V or 10V,
2 fe:eﬁr::fv s and the input./output will be in proportion,

(Woltage signal)

Input resistance =10k Q
Max. tolerable input voltage : 10V




Terminal symbol

Terminal name

Details

Frequency setting Common terminal for the frequency setting signal.
5 input commen This is not insulated from the display meter connection
terminal terminal common SF,
The terminal specifications will change according to the
X1, X2, ¥ I parameter No.60 and No61 setting. (Refar to paged3, 48 for
X3 AUXinput terminal| 4. lection), (The specification will be RH, RM. RL, JOG
{OH, MRS/RT, RES, acceleration, deceleration or CLR.)
When c)onnsoting to the transistor output (open collsctor
. output) of a sequencer, ete., if the axternal powet common
PC 5}’;‘;:]";: ,E;?;:ﬁ:,:rur for transistor cutput is connected to this terminal,
Control malfunctions caused by backflow currents can be prevented,
iroukt (Refer to page 13.)
(l."P“t) RH. RM. AL| Multi-speed A maximum of 15 speeds selectable with the combination of
signal)| REX (Notel] | selection terminal RH-P24, RM-P24, RL-P24 and REX-P24 short circuiting,
JOG operation is selected when terminals JOG-P24 turn ON,
|Joc/oH JOG mode and jog operation starts with the start signal (STF or STR),
(Note 1) selection or extarnal | The thermal relay contact input terminal can be selected
tharmal relay for stopping the inverter by operating the externally
connected thermal relay.
The inverter output will stop when MRS-P24 are short-
MRS/RT| oot $to or NO-2 gircuitad, This teminal is set with Pr.46 for ths No.2
tNia 1) | dorbloraticn time acceleration/deceleration time selection (RT). The No.2
Eoladkion accelsration/deceleration time can be selected by short-
circuiting betwesn RT-P24,

M, .




Terminal symbol |

Terminal name

Details

RES
(Note 1)

Reset terminal

This is used to reset the hold state during operation of the
protection circuit. Short-circuit between RES-P24 for 0.1sec.
or longer. and then open. {Resetting is also possible with
the RESET key on the key pad.)

ant_rol These can provide remote operator control for the following
%’“’“'t Acceler- | functions. When terminals acceleration- P24 are short-circuited,
Input | ation, the frequency will increase, and will decrease when terminals
signal) deceler- | Remote setting | of deceleration-P24 are short-circuited. When CLR-P24 are
ation, |terminal short-circuited, the speed will return to the reference speed
CLR (frequency set with frequency setting signal or input from
(Note 1) key pad.} The frequency increment/decrement speed is set
with Pr.46 (acceleration) and Pr.47 (deceleration).
1c contact output that indicates that the inverter protection
circuit has functioned and output has stopped.
A Bl glra;:_ln;;utput B-C opened, A-C closed during alarm
B-C closed, A-C opened during normal opsration
Contact capacity DC30V 0.3A
g?é";i"tm The output is set to be epproximately 5V at 50Hz without
3 display meter, and will be proportional to the output
(QUtWT EM g:ﬁg;;:ﬂe" frequency. The output voltage has a pulse waveform, so a
signal) gy digital display meter can be connected.
Pulse specifications : 8V (peak), 1440Hz60Hz.
(Refer to page bb. 66.57)
Display meter
SF conngction common Gommon to FM.

terminal

This is not isolated from frequency setting input common 5.

e




Terminal symbol | Terminal name Details
One of the inverter operating (RUN}, frequency reached (SU)
or frequency detection (FU) output selectable.
+ Invertsr operating (RUN) is at L level when above the
starting frequency, and is at H level when stopped or
RUN Operation during DC braking. _
sy |state * Frequency reached (SU) is at L level when the output
Control FU |outeut frequency reaches the set frequency, and is at H level when
. |circuit terminal stopped or during acceleration,” deczleration.
(Output | » The frequency detection (FU) is at L level when the output
signal) frequency exceeds the set detection frequency, and is et H
level when lower than the set frequency.
Open collector output tolerable load : DC24V 0.14
Output
Dc‘f&, common Common terminal for RUN, SU, FU
terminal
(Note)

#1 This terminal is selected with the Pr.60. Pr.61 or Pr.62 setting. (Refer to page 43 to 60.)
(The X1, X2 X3 selection input terminal and STR terminal will change to the
selected function.)

The terminals are screwless type, so prepare a small flat-bladed screwdriver (tip width
2.5 to 3nm) before wiring.

S |




B Protective function
The following protection functions are built in to protect the inverter. If the

protective circuit functions, the inverter output will stop. alarm will display, and
alarm signal will be output. The motor will coast to a stop. The inverter must be
reset to resume operations.

Function name

Owvercurrent
shut down

Details

Display
(Key pad)

The protective circuit functions during | During accsleration
acceleration, deceleration or constant

ooy (oen

speed when the motor output current

exceeded approximately 200% of the During constant speed

cid (0C2)

rated current, and the inverter output

stops. During decaleration

gi3 (oc3)

Regenerative
owvervoltage
shut down

The protsctive circuit functions when the DC veltage in the main
cireuit of the inverter exceeds the trip point with the regenarative
energy during braking, and the inverter cutput stops.

Jol (OVT)

Overload
shut down
(Elestronic
thermal
relay)
(#1)

Maotor

The electronic thermal relay in the inverter detects overheating of
the motor caused by overload or the additional heating at low
speeds due to fan action, and stops the inverter output. Install
a thermal relay on the output side of the inverter when using a 6
or more pole motor or when groups of motors are connectad to
one drive,

— 76—



Function name

Details

Display
(Key pad)

Owerload

shut down

(Electronic | [n-
thermal |yerter
relay)
(*1)

The electronic thermal relay functions with the inverse time
characteristic to protect the output transistor when 150% or
more of the inverter rated output current flows but the
overcurrent shut down is not activated (under 200%).

TRT (THT)

External ther-
mal relay input

(+3)

System can be designed to prevent drive operation when extarnal
motor overload protector or thermoswitch in the motor opens on
an overtemperature condition. Ewven if the relay contact is

automatically restored, the inverter will not restart unless reset.

=

HE (OHT)

Ca

EEPROM
breakage

The output will stop when the EEPROM which stores the
parameter set values breaks,

PE  (PE)

Stall prevention

When 1602 (+2) or more of the inverter rated current flows to
the motor during acceleration (or constant speed operation), this
function stops increasing of frequency (or reduces frequency)
until the load current decreases, to prevent the inverter from
overcurrent tripping. When the load current has decreased below
160%, this function allows the inverter to return to and continue
the previous operation. During deceleration, in contrast, if DC
voltage in the inverter exceads the rated value, this function
stops reducing frequency to prevent the regensrative overvoltage
shut off from being activated. When the regenerative energy
becomes low, this function continues deceleration again.

gL (oLm)

‘When stoppad
dus to this
function from a
constant spead
oparation.




Details

Display

Function name - (Key pad)
VoxiEamE The control circuit will not function properly if the inverter power
veltags voltage drops, and will also cause an insufficient motor torque
warn?n |and increased heat generation. The inverter output will stop when Yoo (UW)
9 (*4) the power voltage drops below approx. AC 116V, Operation will
resume when the ‘power voltage is restored to a correct value.
The protective circuit functions when a sarth fault current has
Earth fault flowsd due to a earth fault oecurring in the output (load) side of
ower current  [the inverter. Activate only at a start of the operation. A earth oF (@GR
(*5) |fault ococurring at low earth resistance may activate the
ovarcurrent protection.
Retry is executed when the retry function is selected, and that
inverter alarm occurs. This indicates that the retry is functioning. e
Inretry (The display will show the time set in Pr.52 ratry axecution wait Her (oPm)
time, )
|
| Inverter stop by |When parameter No.75 is set to 14 and motor is stoped by using the
8TOP key on stop key in external operation mode, “E. 0" is displayed, An alarm| £ [ (EQ)
key pad signal will not be output, (Refer to page

— 78—




(Note)

# 1. The heat cumulative data in the electronic thermal relay will be cleared when the inverter |5 reset.

+ 2, The stall prevent opsration current can bs set. The default setting is 15024,

* 3. This functions only when the function “external tharmal relay input selection” is set.

4, An alarm signal will not be output when this protective function activates. If the voltage is
insufficient {main circuit DC voltage is 230V or less) when the power is turned on, " -‘}' ﬂ will
display for approximately 10 seconds and then the insufficient voltage display * (i, " will appear.
(No key pad operation will be accepted during the display of “ (3. ")

If the main circuit DC voltage is higher than standard toierance when the power is turned on,
the display “ Frf “ will appear, and if the voltage does not lower within 10 seconds, the display
"1 " (overvoltage shut down) will appear.



@ Retention of alarm output signal
If the no-fuse breaker on the inverter's power supply side is turned OFF when the
protective function activates, the inverter control power supply will be lost, and
the alarm output will not be held. If the output must be held. create a sequence

. that will hold the alarm output signal with an external equigment.

® Alarm display
The display on the key pad will automatically change when the protective
function operates. (Only during monitoring.)

@ Resetting methods
The inverter output stop state will be retained if the protective function operates,
and the inverter will not restart unless it is reset. Turn the power off and on once
or press the RESET key on the key pad. [f the RES terminal is set with Pr.60,
Pr.61 or Pr.62 (input terminal function selection). resetting will be possible by
opening reset terminal RES-P24 after short-circuiting for approximately 0.1
second or more.
If the short circuited state between terminal RES-P24 is continued, * Frld ™ will
display (light) and indicate that the reset state has been entered.

ST



8. DIMENSIONAL OUTLINE DRAWING

B FR—U120S—N[___|—EC

0.2 to 0.4K | Installation screw M4 (3 places) (Unit : rm)

Keayhole slot dimensions

Keyhols slotted mounting hoke 16

. r x
==L o

18
130

Capacity A
0.2K 101

2- $ S hole

:( ‘ 0.4K 141

|
& ||~ 15
70




0.75K Installation screw M4 (4 places) (Unit : ’""‘_)

- 45 hole

118
130

147

(Note)
For 0,75K drive, heatsink is standard on the left and right and it will get HOT at heavy loads,

—gn.




9. SELECTION OF PERIPHERAL DEVICES

M Selection of peripheral devices

Magnetic contactor Wiring (sd) EMC FILTER
Mo No-fuse breaker (NFB
m;‘:‘; Applicable use a er (NFB) ict iy il
(W) inverter model Leakage breaker (NV) Aarea | B area |Carea |R, 5T .u' v, W
0.2 FR-U1205-N0.2K-EC | MF30 model, NV30 model 10A |S-K18|§-K21 [5-K21| 2 2 SF1320
0.4 | FR-U120S-MNO4K-EC | NF30 model, NV30 model 10A |S-K21|5-K26|S-K60| 2 2 SF1320
0,75 | FR-UT205-NO.75K-EC | NF30 model, NV30 model 15A |S-K21|5-K26 [5-K80| 2 2 SF1a
(Note)
1. Select the NFE model according to the power
supply capacity.
2. The wiring sizes are shown for a 20m length.
3. When installing an MC on the inverter power Power
. SOUrce c B A
supply, select the applicable range A, B, or G capacity
shown on the right according to the power source VA
capacity and wiring length. 5
4. Usea $0.4 to ¢ 1.0 solid wire or 0.3 to 0.75ns 0 —+
5 ; 10 20 Wiring
stranded wire for the control line, lsngth (m)
{Note)

Use the wire sizes recommended above.




® An excessive peak current will flow to the
power supply input circuit when the inverter 1500-7
is directly connected to a large capacity it
power supply transformer (500k VA or more,  sourss  4gg01

wiring 10m or less). and the inverter may be "'ﬁ‘{fES‘V

damaged. Always install the optional power By '

factor improvement reactor FR-BAL in this i =TT

case. (Use the one rank large size.) bl
® The wiring length between the inverter and motor

must be less than 100m. The control line must be NFE . FR-BAL—lmrte

30m or less and must be separated from the main _.I.Br,ﬁ-qL L U

power line. Use a twisted pair wire when inputting F"’"‘“l" S Iy v

the frequency signal from an external source. t L i




10. OPTION

Name (Model) Specifications and construction
i Dimensions Weight | Loss | Leakege | Rated
Filter type Inverter W wi o ke ) | (W) Cﬂmt Current
SF1320 |FR-U1208-NO2K./NO4K| 70| 56 | 305 M4 032 | 27 10 ]
§F1321 |FR-U1205-NO.7T5K 110| 96 |365 M4 05z | 3.8 ) 10 10
e LRI KEYWAY
5]
9 = ™
! = B
Smn_\dess/ | g %
Mains terminals | = | 2
conducted | o Sl = | I
emmissions bt el 5y ISR 1 et
filter : =
| —=
i =
[ =
i =
o : 0 —
15 L Specifications
Rated Voltage : AC260V
Rated frequency ; 50 60Hz




“WARRANTY"
1. Exceptions to the warranty, such as opportunity losses
We do not warrant toe-reimburse you or your customers for opportunity
losses, damage to produce other than ours, or any other business which
results from the failure of our product. whether such a failure has occured
within the free warranty period or not.
2. Repair after production stop
If we stop producing any of our models (products), we will continue to
repair such a model for seven years after the month of the year when its
production is stopped.
3. Delivery condition
It is understood that a standard product which does not include setting and,”
or adjustment in applications is delivered when it arrives on your premises,
and we are not obliged to adjust or test run such product on the spot.

A\ Application of this product

* This product is not designed or manufactured for use with any equipment or system which will
be operated under conditions hazardous to life.

« If you are planning to use this product in any specific application such as passenger medical,
aerospace, atomic, power or submarine equipment or system. please refer to our business
department.

* This product is manufactured under rigorous quality control. However, safety devices should be
installed if this product is applied to any facifity that may result in a serious accident or loss
due to a failure of this product,

*» This product should only be used with a three-phase induction motor load.



Addendum to FR-U120S-EC manual IB(NA) 66719-A (9609)

Additional Information

Motor Earth

Connect the motor earth to the panel (cabinet) earth point of the inverter.
The minimum wire size for earthing is 2mm?

u v w
| |

LI

uifv (w

Inverter
terminals

® Earth point of
cabinet

Mitsubishi Nagoya Works - September 1996
BCN - C22005 - 076
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