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Instruction  Manual 
(Multi-function Series) 



Thank  you  for choosing this  Mitsubishi  Inverter. 
This  manual gives handling,  safety  and operating  instructions. 

This section is specifically about safety matters 
Read this  manual  carefully  and become familiar  with  the 
inverterbefore  operation,  pay special attention  to  the  safety 
information  marked  Warning. 

This  warning  symbol  indicates  the presence of 
dangerous  voltage, It informs  you  of hi.gh 
voltage  conditions,  situations  and  locations 
that  may cause death or  serious injury  if  you 
do  not  follow precautions. 

This  symbol  indicates a general  warning. 
Serious injury  may occur if  precautions  are  not 
followed. 

~ Where these Warnings are  written,  pay special attention  to  the 
, precautions detailed. 



Operator Safety 

1. Electric shock- prevention 

& & A ~ N I N G  HIGH VOLTAGE 
A Do not rernove.the:front cover while  there is pow\er  supplied t o  

the  inverter,  there  are  high  voltage  terminals  which  can be 
accessed. Please check the  wiring when the  inverter is  not 
powered. 
There  are  high  voltege  capacitors  in  the  main  circuit  which 
remain  charged after the  inverter has been turned  off,  wait 10 '  
'minutes after the  Power  Lamp  has gone out and check for no 
residual  voltage  actoss  terminals 'P /+"  and " - "  ( " P "  and 
'N "1 before  touching  wires. 
Use good  earthing.  Earth  the  inverter  before  wiring  the Power 
cifcuits  and  control  circuits. 

A Do not  operate  with wet hands. 
A , , I  Do not damage, cut, trap,  or degrade  the cables. 

. .  
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.. ... 

2. Fire Prevention 

A WARNING 
~~ 

d Do not  mount  on  or near  combustible  material  (such as wood) 
~ ~ . . 

Use a circuit  breaker on the  supply side of the  inverter to 
prevent  high  current flow in  the case of  a  fault. 

d Do not connect a  resistor  directly  to  terminals ‘P*  and ‘N”. 

3. Injury Prevention 

4 WARNING 
d Only  supply  the  inverter  with  the  voltage on the  nameplate  and 

d Other  voltages  may cause the  inverter t o  fail. 
d Care  should be taken when wiring  to ensure correct  terminals 

d Do not  touch  the  inverter  while it is powered as certain  parts 

in  the  Manual  Specification section, 

are used. Check polarity etc., , 

become hot. 
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4. Other  points 
To prevent injury, damsge,,.or product  failure please note  the 

. M o w i n g  points. 
,.Ill Transportation end mounting 

1 A WARNING 
. .  

:....A Take  care when carrying  products, use correct  lifting gear. 
L!L Do not  stack  the  inverter boxes higher  than  the  number 

recommended. 
.A Ens'ure theltisrattation  position  and  material can with  stand 

the weight of the  inverter.  I'nstall  according  to  the  information 
in  the  Instruction  Manual. 

: Lb Do not  operate  if the inverter  is damaged or  has parts missing. 
Do not  life  the  inverter  with  the  front cover  attached, it may 
fall  off. 

Lb Do not  stand  or rest heavy  objects  on  the  inverter. 
; Lb Prevent  any dust, wire  fragments o'r other  foreign bodies f rom I 

4 C h e c k  the  inverter  mounting,  orientation  is  correct. 

. dropping  into  the  inverter  .during  wiring up and  commissioning. ' 
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B WARNING 
Do not  drop  the  inverter,  or  subject it to impacts. 

L?L Environmental  limitations, Check the  ambient  .temperature, 
humidity,  storage  temperature,  atmosphere,  altitude,  vibration 
-10°C to +50"C (without  freezing) -10°C to +40"C for  
enclosed specification. 
Less than 90% Relative  Humidity  without condensation. 
Ensure  the  environment  is -20°C to +65"C (short  time  storag 
temperature),  no  corrosive  or  flammable gasses, altitude less 
than 1OOOm above sea level, vibration is  less than 5.9m/s 2 I0.6 
G) (based  on JIS C Os111 

(2) Wiring 
A WARNING 

,A DO not  f i t  power  factor  correction  capacitor,  or RFI fi l ter  to 

d The  connection  orientation of the  output cables U, V, W to  the 
the  output of the  inverter. 

motor  will  effect  the  direction  of  rotation  of the motor. 

A - 5  



(3) Trial  run 
'. A WARNING 

Check all  parafletsrs; and ensum that  the machine will not be 
damaged by sud&ii 'start-up. 

j (4) Operation 
1. ! i 
I WARN,lNG 
4?h When retry functiorr is  selected the inverter  wil l  try to restert 
: the  machine  up to 10 times  over  a 1 hour'period.  Ensure 

dh The  stop key can only.be used a t  all times to  stop  the  inverter 
: when a parameter has been. set, therefore use an  external 

emergency stop button.  Switch  off start signal  when  resetting 
! 4Re inverter,  failure to do so may start  the  motor  immrdietely 
1 after reset. 

'The Electronic rnat0r thermal  protection does not  guarantee 
to prevent  motor  burn  out. 

operator  safety  with  other devices. 

. - .  , 
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WARNING 
A Do not use e contactor  in  the  inverter  input  for  frequent  start 

L?L To reduce the  effect  of  mains  conducted  electromagnetic 

d Take  care to  ensure electromagnetic  radiation  from  the 

/stopping  of  the  inverter, use control signals. 

interference use a RFI noise filter. 

inverter does not damage or effect the  operation  of  nearby 
electrical  equipment. 

large, or where  harmonics  from  the  inverter  will cause 
problems. 
Take  countermeasures to  prevent motor  insulation damage 
from  micro  surge voltages in  the  supply cable. 

parameters  to  factory set values. 
Do not use the  inverter  and  motor a t  high speed until  the 
machine  has been checked. 

emergency stop  another  circuit  must be used. 

d Use an input  line  reactor  wken  the  power  supply  capacity is 

A Reset the  inverter  before  starting set-up, initielises  the 

d The  inverter does not have a  holding  stop  facility,  For 
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(5) Emergency stop 
A WARNING 1 

dl Use a circuit  and  mechanical brake etc.  which will protect  the 
operator of the  machine should the  inverter  fail. 

(6) Maintenance and inspection 
WARNING 

dl Do  not  carry  out  a  megga  (insulation  resistance)  test on the 
control  circuit of the  inverter. 

(7) Disposing of the inverter. 
WARNING 

dl Treat  as  industrial  waste. 
1 
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(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  ensure 
adequate  cooling etc. before using the  inverter. 



It . . .  .._.. -. .-.- .. - ............ . . . . . . .  ., * . . . . . .  

Thank  you  for  purchasing the Mitsubishi general  purpose inverter FREaROL-UlOa 
For safe operation. please  read this  manual  thoroughly before using  this device . 

. .. ~~ ........ ...... 
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1. INSPECTION AT DELIVERY 
Confirm the following  points when  unpacking the device. 
(1) Check the model  plate  on the front  of the inverter  and  the  raring  plate on the 

(2) Check for  damage caused during shipment. 
side and check that the  delivered device is the same as that ordered. 

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

I MlTSUBlSHl INVERTER 1 
I FR-U,lWO.lK-F .43,l'29 I 

Mnnufocturing No 

lnvnter modal 

Details of model plate 

MODEL FR-Ula-O.1K-F lnvwtar model 
P O W E R  1/8 HP 
AC INPUT AC2W-23OV W/~OHX 

;OUTPUT O.EA A31290007 Ratad output current 
SERIAL Mnnufocturing No. 

MlTSUBlSHl ELECTRIC 

Details of rating  Plate 



Details of model 

1 

Nom Standard 



2. NAMES  AND  FUNCTIONS OF EACH  PART 

dirplayd. 
mnnutaoturinQ No. a r ~  

with this b y  pod. Do not r w v n  thh wwr.  

The modd nnd cnpncity. ate. 

T h e  terminal block# are 
below this cowr. 
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Statr with front covrr rrmwod 
(For FR-U,,=F) 

connation rn rvrilabk 
throu&thr, twminrh 

Inrt.ttrtbn hob Front oovu inkt 

turninat (M4) 
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k w  to removr/mount front cover 

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. 



Spbcifkrtbnr for totally onekrrd type 
There  is  an exclusive wiring cover as  shown  below. Cut the wiring cover 
windows  with  nippers  or  cutters  when  wiring, 

Excluaiva whing aver 
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3. INSTALLATION 
0 Install the  invertsr vertically. 

Non-vertical  installation  methods  will 
cause the inverter's heat dissipeting 
effect to decrease, and  may  muse 
unforeseen problems  and  breakdowns. R W t  v - 

inttallmtion inrtdlation inmtlmtbn 
Vtftic@l Horimntd S#r+myr 

Keep the ambient  temperature within 
the prmhlbk temperature range. 
If  the inverter's  ambient  temperature  rises due 
to  installation near a heat generating object or 
installation  in  a panel w i l l  cause the inverter l i fe 
t o  decrease remarkably. 
Take  cooling  methods  and panel dimensions  into pwki in  
consideration  when  installing the inverter  in  a panel. 

Tolerable  ambient  temperature : -10 to 50°C . Ambient space 
(-10 to +40"C for  totally enclosed type) 

Points  for  measuring  ambient  temperature 

Now : The inverter was deoignrd for use in separately 
earthed enclosura.  or  mora 

lC.7 1- 

Precautions must therefore k taken at point of 
installation to  rninirnir risk o f  hazard t o  users. 

or mora 
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0 Avoid i~ytrlletbn in thr following plserr 
V/here-tb’e inverter k Places contaminated  with  oil 
subject to direct  mist,  dust,  lint  or corrosive 
sun1,iyht 
Hum~d places  subject  to wind  conteining  salt. 

gem. Where the  invcKtcK is . Places  that vibrate 

. ‘ I  Q: 
f 

Pay  attention  to  carriages 
or press machines. etc. 

Places  where  explosive * Installation  on  flammable 
gasas exist. material such as wood. 
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.. - . .... .. . . , . - . .  I 

4. WIRING 
W Precautions for wiring 

Pay  attention  to the following items during  wiring  to prevent mistaken  wiring 
and  mistaken usages. 

(1) When the power  supply is  applied  on the inverter  output  terminals (U, V and 
W), the  inverter w i l l  be damaged. Never wire the power  supply  to tbese 
terminals. 

(2) Use a shield  or  twisted  wire  for the wir ing  to the control  circuit  terminal, 
and separate  the wires  from the main  circuit  or  power  distribution  circuit 
t W V  relay sequence circuit, etc.). 

(3) Cover the sl i ts 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. ) 
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Connecting power supply and motor 
S p h a r  arpb Main circuit wminal bk4c 

R S T U V W  

ding 

Always connect  the power Conmet 'the motor to U, V and W. 
4 p p l y  wires  to R, S and T. The motor  rotation  direction  will be counterclock- 
Never co'hfiect to u, V and W wise(dkbction of the artow,  shown  above)looking 

Ew;dymr wi l l  be. 

f rom the  load  shaft  when ffle wires  are connected 
as shown above snd the forward  rotation  switch 

he phases do not need to (signal)  is  turned on. 
be matched. 1 ,, 

phr* Main hit aminat wook 
PDW ruPPly 
mv. l o a v  R S U V W  

Ne-fun rn 
b r n k u  

'- il ' OI sum 
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Connecting control signals 

trantirtor ObmmOn 

(Note 1) The  function  of the AUX input  terminals (X l ,  X2, X3) is selected with 

(Note 2) 2WlkQ  is recommended i f  the  frequency  setting is to  bechangedfrequently. 
(Note 3) The terminal  block TB1  and TB2 terminals SD are connected inside  the 

the  input  teminel  function selector m. 
inverter. 
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Connection of main circuit  terminals 
Use a smal l   minus screwdriver (with 
blade  width 2.5 to 3 11). 

It is  introduced  in the upper slot 0 and 
it's  blade  holds the spring open so that 
the  strippad  power  supply wire can be 
introduced  into the terminal @. 
Withdraw the  screwdrivei, the conductor 
is  clanlped. 

Connection of control  circuit  terminal 
Insert  a small  minus  screwdriver 
(with blade  width 2.5 to 3 111) into the 
right  hole 0, and  insert the stripped 
wire  into @ while  pressing the 
screwdriver in the  direction  of the 
arrow. Remove the screwdriver when 
the wire has been inserted. 

(Note) Use a  small  flat-blade  screwdriver  (blade  width 2.5 to 3"). 
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H Wire size and peeling length 
0 Appikabb wire tire for terminal Mock 

Main circuit (Note 1) Control circuit 

Wire size Solid wire : $0.3 to  $ 1.8 m 
Strand : 0.3 t o  0.75 m i  Strand : 0.08 to 2.5 d 
Solid wire : +0.4 to + 1.0 m 

I W i n  rhrsth p d i q  kngth I 5 to  6m I 8 to 1 0 n  I 
Screwless terminal is standard  feature  for the terminal  blocks  excluding 
the grounding  terminal. 
Connected with  rod  terminals’  or  with  only the wire instead of using  crimp 
terminals. 
(When  using  strands,  make  sure that the strands  do  not loosen to  avoid 
a  short  circuit. ) 
Use a  crimp  terminal  for  only the grounding  terminal. 

(Note l )  
The wire sizes shown above are  available,  but  a 2 d wire is recommended 
in  terms of reliability. 

- 13- 
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'Example of rod terminals 

TC-1.25 (S) 
Main 

$0.57 t o  41.44 

terminal 
1.04 t o  2.36 $ 1.14 t o  0 1.82 TC-2 ( S )  circuit 

0.26 to 1.65 
Nichifu  Terminal 

TUB-1.25  Japan Soldrrlw  Terminal 0.55 to 1.66 00.57 to  $1.44 

Control 

Japan  Wtidmuller 0.25 0 0.57  H0.25/10 terminal 
1 oircuit 

Nichifu  Terminal 0.25 t o  0.75 00.57 t o  00.7 TC-0.5 
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c =  Detgilo to k checked in wiriqe whg \ 

(1) When the circuit has current loop in  tho power &upply 
due to  a mistaken connection a8 woll ai to a commeroial 
selector circuit as shown  on  tho  right,  the invgmr  wlll HI 

be damaged. Always croata an  rlectrigal and mechanical 
interlock for MC1 and MC2 

(2) If a powrr  failure occur$ and tho start signal (start switch) 
is retainod. the Inverter will  automniwAy resume operation whw tho powor is restored. 
If the machine must k prevented from restarting with pow? nrtoration,  install a magwtic 
contactor MC on the primary side of the inverter, and d r i g n  a ~ u e n c e   t o  prevent the m r t  
signal from  turning ON. 

(3) U s  two  wntactll  in parallol or a tWiR wntact  to prevent an i m p r f c t  contact for th input 
signal of the control circuit. 

(4) Do not  input 3 voltaw on the Contact input  terminal (STF, etc.) of th control circuit. 
(5) Do not apply the voltage dir&Iy onto the alarm  output signal nrminal (6,  C).  P a a  tho 

(6) Whrn  directly connecting tho o p n  colhctor  output such aa that  from a eaqwnm  controller 

Cumnt 
bop 

voltage through a rolay coil or ramp. 

into the inverter input terminal, mqt;c IUW that a backflow  current d m  not oaur. 
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Use of PC terminal 
If the external  power  common for  transistor  output is  connected to  this terminal, 
rnrlfunotionn caused by a backflow currents  can b prevented. 

(Carat mrotkn) <Inawrst annstlan) 

(Nota) A  DC24V  power  supply b r q u i r e d  for the AY40 typa u n i r  
Use the following countermeasures to prevent a backflow current when not using  the PC terminal. 
Countermeasures w e  fa 
(1) Insert a diode to prevent the backflow current. 
(2)  Use  an all-point isolated t y p  output unit. 

(3) The external power  supply voltags must be 
higher than the inverter's control power  supply. 

(4) Use a PC terminal  (external transistor common). 

(Ex. AY40A. etc.) 

M E ~ C : A _ I : ~ ~ ~ ~ ) o D P " L ! n l l _ n s r . _ I  
MELSEC 

i[CAUTIONI REMOVAL OF  COVER WHEN  UNIT I S  POWERED GIVES ACCESS TO HIGH VOLTAGES. 
PLEASE  ISOLATE INVERTER FROM POWER  BEFORE PERFORMING ANY ADJUSTMENTS TO 
WIRING, ETC. WAIT  AT LEAST 3 MINUTES AFTER  ISOLATION  BEFORE REMOVING  FRONT 
COVER. 
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5. OPERAT 
Operation methods 
The following  operation  methods can be used. Select the method  according  to the 
application  and  operation  specifications. 
Operation method 

Operation wi th  
key pad 

Operation wi th  
external  input 
signal 

Combinrd use of 

extnrnd  input 
Oprrrt ion  with 

signals and 
key  pad. 
(Refrr  to Pr.79) 

t 

I 

Details 

Start/stop and oprration 
frequency setting wi th  
key pad. 

Start  with external  switch and 
operation frequency is adjusted 
with the  external  fraqwncy 
setter connected t o  the  inverter 
control  terminal. 

Start  with external  switch and 
setting of  operation frequency 
wi th  key pad. 

Start/stop  with key pad. 
setting of operation frequency 
with external frequency setter. 

-17-  

F*marks 

Factory-set t o  select 
this mode a t  power on. 

The external frequency 
setter and key pad RUN 
and STOP keys are not 
ampted. 

Ill* 

The external start  switch 
command is ignored. 

Ro 



(Owration with kev wd> 

The key pad  operation  (parameter No. 79 '1 1 is setected as  the  factory setting. 

@ ............ 
Q ...... 

............ 
@ ............ 
@ ............ 

Frequency  setting  mode is entered, 

Set frequency is changed. 

Set  frequency  is  fixed. 

Motor  starts  (forward  rotation) (Note). 

Motor stops. 

To  drive  the  motor  in  the reverse  direction  with t h e m  key, short-circuit 
between STR  and SD on the terminal  block,  or set parameter No.78 to -2'. 
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(Operation  with external  input signal) 

Set external  operation  mode 
(parameter No.79 ‘2’ 1. 
(Refer  to the following  explanation 
for the setting  method. ) 
The start  signals  and frequency  are 
input  with  rxternat switches and 
frequency setting  potentiometer. 
The motor  wi l l  operate when a  signal 
i s  input  into STF (forward  rotation) 
or  STR (reverse rotation)  and the 
frequency s m r  is operated. 

I n   vu tw 
N F B  r-I Motor 

Forward  rotation 
Reverr  rotation FqEL 1 

Note 
The start  signal  self-holding 
function can be slected 
( for  details see Pr.61) 

3 + power supply Motor 



How to use the key pad 

I D.isplay 1 -1 Operation oommend keys 1 
m . m t t i n g  valw of 
T h  frquncy, motor 

corn& key$ for oprating  with 
T h u  ua thr RUN rnd STOP 

variou~ funt iom and 
r l r rm & m rhown T h  ubp kw alr, fumicm, m th 
on a 7-ngmm. Mgit r(rt koy w h a  m rtrrm m u m  in 
displny. th invumr. 

th kDY p.d. 

I MODE k a  
th Thi8 fnqwncy k ~ y  i e  ud monitor, t o  r l a x  I-) @ @JRUNIC--rn --I 
fnqurncy ming wd 
psrrmmr atting moh. T h r  krylmminuardy inmrrnnt 

or &nmmnt th owration 
fmqurncy sctting or wing valw 
of vnriouc  function& 

Thlc by is ud to mnfirm Thr vdw will chnnga only when 
nul ohangr rhr fnqw thc key i8 p r d .  
and 'atti ng vat w of 
variouc functlonr 

-1 

A C C A U T I O N ]  DO NOT USE ANY  SHARP  OBJECTS ON THE  KEY  PAD.  
OR I T   M A Y   D A M A G E   T H E   M E M B R A N E .  
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Monitor and parameter settings 

it pnrrd. 
the dbpby 
change to 
mode will 
the  next 
modo. 

[ Monitoring method 
...I.. Thc output fquuu;y k d w y d  

I Hold down@. 
T h c  output curmt will dbpky only 
whib  the  SET k y  t p r r r d .  
( T h   d W y  #how 1.7A) 

I F~qumcy m i n g  mthd 
(To  change nt frquency  from 30Hz to @Hz) 
13001 '....I Display the nt frquency.  (When mt to M H z )  

I 8 : Change  the wttinp with thc  UP or DOWN  key. 
16001 ...... Adjust the frqurncy.  (To nt to OH,) * 

I @ ( T h e  dbpky wlll flichr umi l  the nttlng b camp*(d. (H ) ...... Ccmpba  the  frquency nttinp. 
Flikera  alarnaaly. 

I Pararnomr smting mothod I 
(To  change  operation m o d #  to txtwnal oprotbn) 
Display  the paramu wttinp modr with ths MODE key. 

7 8' : Change with thr UP  or DOWN k y .  

'..... Set  the  paranwar numbr. 
(To wt  to operation mode) 

Parameter numkr (Note 1.) 

- 2 1  - 



*. . . . .  

(Note) 
1) Pressing UP or  DOWN key will increment 1 PrMSQ 

or decrement displayed paramtor number 
by one in order of the p r a m h r  fiat. 

...... Tha mtting value of the wlrcted 

(PO  will display i f  the UP key is  pressed I 8 : Changb  with  the UP or DOWN key. 

perarmtw wR dispby. 

when CLr is dhpbyrd. ) &t the parrrmar  atting value. Lz] ...... ( T h m  dupby will f W w  u n M  the 
' nttinp h EompbM. ) 2)  The current monitor  dkplrys only when 

the SET key  is  pressed in thr frfqwncy 
monitor mod& 

( ;:y !? paranutar atting h m p h t r d .  

Flickers a l t m r b l y .  

0 When e lsrm (Er 1 to 3) is  disphyed 
(The alarm can be canceled by pressing the rnode'key, Rot canceled by 
RESET key. 

Er I 

Tho o)Ubratlbo yalue for C-2 and C-3 was too close. ' Calibration  error E r 3  

PK79 was rewritten  or  all clear was executed during  oprbtion. ~ u ~ ~ ~ o $ ~ ~ o n  €.-E 

Writing was attempted  during  the pr.77 'l'state  (write  prohibit) Write  prohibit  alarm 

. > . /  

The calibration error will pccur if, the differarm of the input voltage for the C - 2  to C-3 calibration 
value is approximately O W  or ius. 
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6. Functions 

Fuwtbn 
(F.U.nlA.3 :xa y:'J bnino mng. Fumtion n o m  

0 
120 Hz 0.1 Hz 0 t o  120 Hz Upmr  l imit freauencv 1 

6% 1.% 0 t o  15% Torque  boost  (manual) 

3 

MHz  0.1 Hz 0 t o  120 Hz 3-speed setting  (medium) 5 
WHz 0.1 Hz 0 t o  120Hz 3-speed setting  (high) 4 

M H z  0.1 Hz 50 t o  120 Hz Base frequency 

I 6 It-speed  setting ( low) 1 0 to  120 Hz I 0.1 Hz I 10Hz 1 I 
7 1 Acceleration  time 1 0. 0.1 to999 w. I 0.1 ow. 1 5 . 0 ~  1 
E I Deceleration time I 0. 0.1 to999m.  1 0.1 sac. I 5 . 0 8 0 ~  I 

I 9 ~ Electronic thrrmal relay 

1 10 I PWM mode (Note 6) 1 Oto15, --- 1 1 I 3 1 I 
11 

12 1 DC dynamic  braking  voltage 1 O t o 1 5 %  1 1 %  1 8 %  I 
0 . 5 . ~ ~ .  0.1 sac. DC dynamic braking  operation  time 1 0 to  10sec.  

1 15 1 JOG frrqurncy 1 O to  120Hz 1 0.1Hz I 5 H z  I I 
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I 17 I External t b r m a l  relay  input r l r c t i on  1 0 ,  1 I 1 I 0 1 ~ - ~ I  
19 

6o Hz o,l Hz to 120 Hz Amleration/dwleration refertnce 2o 

--- 1 v  Oto500V,- - -  Barn frequency voltagr 

frequency 

21 I Frequency setting  voltage bias 
22 1 Frequency retting voltage  gain 1 0 t o  120Hz I 0.1 Hz I MHz I 

OH2 0.1 Hz 0 t o  6OHz 

23 

--- 0.1 HZ Mul t i -spd   r r t t ing   (5 th  spmd) Oto120Hz, --- 25 

--- 0.1 HZ Ot0120Hz, --- Multi-spwd  Mtting  (4th speed) 24 
5 1 0 t o  10 Stall  prevention oprat ion level 

26 

0 0.1 0, 0.1 t o  999 Speed display 37 

--- 0.1 HZ Oto 1 2 0 H ~  --- M u l t i - s p d   r t t i n g   ( 7 t h  speed) 27 

--- 0.1 HZ 0t012OH~. --- Multi-speed wtting  (6th spwd) 

42 

4 

6 H z  0.1 Hz 1 t o  120Hz Output frequency detection 43 
10% 1 %  1 t o  100% Up-to-frequency  sensitivity 

Output frequency detection during 1 to 1 2 0 ~ z ,  _ _ _  o,l Hz _ _ _  
reverr  rotatcon 
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Function RMU 

1 46 I No.2 aeceleration/deceleration time 1 O'' to ggg 1 0.1 sac. 1 --- I sec.. - -- 
47 

--- 1 %  Oto 15%. --- N O . ~  torque  boost 48 

N O . ~  deceleration time 0, 0.1 to  999 - - - 0.1 set, sec.. --- 

1 49 1 N O . ~  V/F (Bass frequency) 

50 

0 No. of retries at  alarm 51 

0 1 0, 1 ,  2, 3 Retry selection 
0, 1 t o  10, 
101 to  110 

52 

60Hz  0.1 H z  0 t o  120Hz Frequency monitor reference 55 
0 0 0 No. of  retry execution time  display clear 53 

1 set. 0.lsrc. 0 t o  360sec. Retry execution wait  time 

56 1 Current  monitor reference [ 0 t o  200% 1 1 % I 150% I 
59 1 Remote setting  function selection 0. 1 I l l 0 1  

I 60 1 l n w t  terminal  function selection 1 O t o 8  1 1 1 0 1 I 
61 

0 1 0, 1 Tone selection j ,  71 
0 1 0, 1 FM output  terminal  function selection 70 

_ _ _  1 0 t o  999 Input  terminal  allocation --- 
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I * 72 I PWM carrier frequency I 2.3 t o  14.6 kHz I 0.1 kHz 1 7.0 kHz I I 
I I I I 75 I Stop key function 1 0 . 1 4  1 1  I 1 4  I 1 

78 

1  1 1,  2, 3, 4 Operation mode selection 79 
0 1 0, 1, 2 Reverse rotation  prevention selection 78 
0 1 0, 1 Write  prohibit selection 77 
0 1 0, 1, 2  Output signal selwtion 

CLr  I Parameter clear 1 0 , 1 . 2  1 1 j 0 1 
C-1 I Freauencv meter scale calibration 1 - - - 

1 C-2 I Frwuencv r t t i n a  bias calibration I 0 to  60 Hz I 0.1  Hz 1 0 Hz I I 
C-3 Frequency setting  gain  calibration 1 0 t o  120Hz I 0.1 Hz I 60 Hz 1 i 

(Note) 

2. Thr rw t  key on tho koy pad is accrptd only  during an alarm stop. 
1. The factory setting for Pr.79 opration mode  selection  is 'l'(key pad mode). 

3. All parameters, excluding Pr.79, Pr.60 and Pr.CLr parameter clear.  can be w r i m n  during 
opration. (When Pr.77 = 0 ) 
Writing is invalid when Pr.77=1. except for Pr.77. 

4. The setting value * -  - - ' indicate8  'no function operation'. 
5. The prrameters marked with * are displayed only for the low-acoustic noise  model. 
8. Tho Pr.10 setting '- - - ' can k sat only for tho low-acoustic no iu model. 

Pr.72 can k read and written when '- - - ' is sat in Pr.10. 
The factory  setting  for the low-acoustic noise  model is - - -. 
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- .  

W Explanation of functions 
0 Torque boost (manual) 0 No.2 torque boat ( m e n u a t )  

The low frequency  band  motor  torque  can  be  adjusted to the  load. 
(Nota) 

o ; ; u : [ -  function If the setting may value  aCtivato.  is too The large. setting the value ovtrcurrent can be protective adjusted 
vottugr while confirming the motor current with th monitor  function. 

;;;;:gI , 
The No.2 torque boost is valid when terminals RT-SD” 
close if the No.2 ac(aleration/deceleration time Pr.46 is mt. 

Torque boost (manual) ......I..... 6 %  
No.2 torque boost (manual) ...... --- 

output 8.r 
frqumcy (Hz) frquency 

[Factory  setting] 

Upper limit frequency Lower limit freqwmy 
The  upper  and  lower  limit  clamps of the  output  frequency  can be set. 



0 V/F (base f reqmy)  0 Bass frequency voltago 
0 No.2 V/F (base frsqurncy) @ 

The base frequency (reference frequency Bar trquency r t t i n g  range 
at motor  rated  power) can be set freely 
between 50 and 120Hz according  to the 
motor  rating. The No.2 V/F is valid output 
when terminals R T S D ”  Close i f  the 
No.2 acceleration/deceleration t ime 
Pr.48 is set. ‘I 

0 50 ear 1M 
frquency 

Output frquency (Hz) 

[Factory setting] 
V/F ( b a r  frequtncy).~*...... 60Hr 
Base frequency voltage ...... - - - 
No.2 V/F (a ) ............... --- 

(Not3 MRS/RT3) 
1) If the No2 amleration/deceleration time is  not set, 

the No.2 V/F will not function even if No.2 V/F 
value  is set and terminals RT-SD are closed. lnvmrttr 

2) The maximum output voltage will be the  power  supply 
voltage when ‘ - - - *  (factory setting) is set in Pr.19. 

3) Terminal MRS/RT function is specified with the  input 
terminal function selection  Pr.60. 
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0 3-epeed setting  (high) 0 Multi-@ - 1 ~  (4th m) 24 
3-epeed setting ( d i u r n )  0 MUM- rt~ing (MI qmd) 26 
3-spa1 setting (low) 0 Multi-& m i n g  (7th r p d )  26 

0 Multi-@ W t l ~  (7tb m) B 27 
Each speed can be selected 
(between terminals X1-SD, X Z S D ,  
and X3-SD) by  changing  the  contact 
signal  from  an  external  switch. 
Each speed (frequency)  can be set 
freely  within 0 to  120Hz during  the Tm 
inverter  (motor)  operation. 

1 gtd 

Output 
frqutncy 
(Hz) 

Xl-so 
X2-SD 
X3-SD 

L t m n  [ O H  

(STR) 

(Note) 
1. The  4th to 7th speed cannot be 

2. If  two  or three speeds are selected for 
selected if .- - -. is set (factory setting). STF-SD 

the 3-speed setting,  the low speed  side  frequency will be selected. 
(Example) If high speed (X11 4UHz and low speed (X31 50Hz are set, when X1-SD and 
X3-SD turn ON simultaneously. SQHz will be output. 

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

4.  The terminals X1 (high), X2 (medium)  and X3 (low)  are selected with the input 
terminal  function selection I@ 
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0 Adorat ion tima 0 acanatian tim 
0 Accderation/demlatlan d m  

Pr.7 and 8 can be s e r b t w m n  0.1 and W9 seconda. 
Acceleration  time is t h  time  (inclination) taken for  acceleration  to  the  frequency 
( fm)  set in  acc./dec.  reference  frequency Pr.20. 
If the acceleration/deceleration time is set to 0, the t ime  wil l  be 0.04 seconds. 
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0 Electronic thermal relay 
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 motor 
protection  function  will  not  operate when set to 0 (A).  (The  output  transistor 
protection  function  will operate. ) 
Set  the motor  rating  current  at 50Hz for  a  triple-rating  motor. 
Set  to 0 ( A )  when using the external  thermal  relay. 
[Factory ~ t t i n g ]  ...... (Inverter rated output current) 

0 PWM m o d e m  
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 i n  sixteen  settings. 



(Note) 
1. The motor tone will increase in pitch when the  setting  value is increased. 
2. I f  the carrier frequency is changed for the  low-acoustic noim typa set * -  - --. 
3. The setting annot be  changed from .---. to '0 to 15. during operation. Always stop 

before making changes Note that the  setting  can be changed from '0 to 15' to 'Oto 15'. 

If .-_- I is s e t ,  the terrier frequency  Pr.72  can be read  and changed. 

0 DC dynamic braking operation  time 0 DC dynamic braking w l w  
By setting  the  DC  dynamic  braking  torque  (voltage)  and the operation  time, 
accuracy in stop  position  can be adjusted  matching the load. 

(Note) 
Output The  DC  dynamic braking operation 
trquww frequency  is fixed to 3H.z 

(Note) Set the  operation time to '0' when the  DC 
Tima dynamic braking is not required. 

!i:ctt V o l t a g a r  [Factory setting1 
Tim DC dynamic braking operation time ... 0.5 sec 

Optrathion DC  dynamio braking voltage ............ a m  
r i m  
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Jogging  operation  will  start  and  stop when 
the JOG mode is  selected (short  circuit 
between terminals JOG-SD), and the start 
signal  (terminal STF or  STR) is input. 
(Note) 

When using she terminal JOG/OH for 
"JOG", set the  external  thermal  relay  input 
selection to -0.. If set to ' 1  ", the setting 
w i l l  be for the  external  thermal  relay  input 
selection. 

[Factory setting] 

1. JOG operation via key pad is also available. 

JOG frequency ................................. 5H.7 
JOG cux;eleration/~elerrtian time ...... 0.5 w. 

(Note) 
1. Terminal JOG/OH is selected with the  input 

terminal selection function m. 

1 Forward Forward 



condition,  prrvents  drive  operation. ' 

(The  alarm  signal  will  also be output. 1 
Restarting  will  not be possible unless resetting 
is performed even i f  the thermal  relay contact 
is  restored. Therefore, this  can be used as an 
emergrncy  stop  signal  input  from  an  external 
source. The  inverter wi l l   s top when terminals 
JOG-/OHSD open. 

External  thermal day input rdectlon 
Set 1 in  this  parameter  and set 0 in Pr.9 when 
external  motor  overload  protector i s  used. Tr ip  i n m u  * v  
of an overload  relsy  installed  or  motor 
thermostat,  which opens on an overtemDerature JOG/OH 

W 

T h a r m l  (bsoo) 
WhDn using 

a8 an  'nxbrnal 

0 Frequency setting  voltage  bias 
Frequency setting voltage win 
The output  frequency  (ratio)  for the frequency 
setting  signal (DC 0 to 5V) can be set freely. 

Factory rrtting 
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sw plravrntion opwaion I d e  
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/deieration. 
The  operation  current level is set with setting values  (codes). 

m a t i o r  k ~ r l  ~ r n  M 2ka operation 1-1 ","I," 
1 190% 9 150% 5 110% 

3  170% 130% 7 I o I  4 1  140% 1 8 1  180% i: not sctivahd. 1 Stall  prevention 

I I I I I I I 
[Factory  setting] ...... 5 (150%) . The oprat ion level % indicated th ratio  to the inverter rated  output  current 

0 Multi-qmd setting @, m,  m, - Refer to 3-w sstting 
0 Sped dllp(ay 

The monitor  display can be changed from frequency (Hz) to the speed of the toed 
axis  or  to the line speed (rn/min) 
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* Input the speed during 80Hr.  
The display may not match the 
actual speed  due to the effect of 
motor slippage. When the load 
speed display  hasbeen selected, 
any  function  to be set in frequency 
(Hz) must be set i n  frequency. 

0 Up-to-frequency sensitivity 
An  output  signal i s  available 
whenever the output frequency 
reaches a value  selectabte between 
+loo% of the operating frequency. 
(Setting  from f l %  is possible) 

[Factory  setting] ...... 10% 

(Note) 
Always set thc sped nt MHz. An  input  out 
of the rnnge 0.1 to 999 is not possible. 

Cueration 
fiqunncy Adjuctrnmt 

range 

output 
frquency ction 

Action 
Tim 
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output f reqww drtrtion 
The  frequency to be detected can be 
set  between 1 to 120Hz. 
When the  output  frequency exceeds 
this frequency,  the terminals FU-SD f r w w  

Output 

wi l l  become the L level, and when 
lower, w i l l  become the H level. 

~ r . 4 a  at v&. 

This can be  used  as a  signal  for Output aignrl L kvrl H lwtl 
actuation  and release  of a  mechanical FU-SD 

brake. 
[Factory setting] 6H2 

0 Output frequency dstectlon during reverse rotaion 
The t iming  for  the electromagnetic 
brake  operation  during  forward 
rotation  (lifting)  and reverse rotation 
(lowering) can be changed. The  factory frqurncy 
setting  is " - - -  " that detects output 
frequency  of 6Hz for  both  forward  and 
reverse rotation. 

butput 
Tim 

L ltvd L bvd 
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0 No.2 acgleration/deceleration time 0 No.2 decelmtlon tftm 
The No.2 acceleration/deceleration time 
can be selected with  an  external contact No2 amltration/ 
signal.  To  do so, set  Pr.46 and close 
terminals FIT and SD. '1 
When using the terminal  MRS/RT  for 
the 'No.2 function', set the No.2 accelera- 
tion/deceleration  time 46 within the range 
of '0 to 999'. MRS (output  stop  function) 
w i l l  be applied  if the  setting  is ----.. 

To set deceleration time  different  from acceleration  time, set function 

duoloration  tim8 
r k l n  

rrq MRS/RT'l 

Invartor 

No. m a s  the  acceleration time  and as the  deceleration  time. 

(Not4 
' 1  Terminal MRS/RT is se lctd   wi th  the input  terminal  function selection m, 
'2 If function No. is set to .- --. (factory  setting), the accelerstion/d~eleration time will 

be the same 08 that set in m. 
[Factory  mning] 

Na2 aculeration/doalurtion  time ...... .- - -' (terminal MRS/RT has output stop function) 
No.2 dmlrrat ion time ....... .... ............. '---' 
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e  st^ dection 
This is set to  automatically reset  the  inverter  when an inverter a l a r m  occurs so 
that  operation is resumed  and  continued. 'OPT" will   display  during the retry 
operation. 
Setting value 0 N o  retry  function 

I Setting valw 1 I Retry  after regenerative ovarvoltsge  trip (OVT) only I 
I Setting valw 2 1 Retry  after  overcurrent  trip (OCT) only I 

Setting value 3 

0 No. of retries at alarm 

[Factory  setting] ...... 0 

Retry  after regenerative overvoltage  trip (OVT) and  overcurrent  trip (OCT). 

Set the  number of retries  and select the alarm  signal  output or not  at   a larm 
occurrence. 
1 Setting value I Alarm signal  output  during alarm I No. of retriea 1 

0 - 

1 t o  10 Available 101 t o  110 

1 t o  10 N o t  available  1 t o  10 

N o  retry 

[Factory setting] ...... 0 
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0 Retry exat ion wait time 
The time  to  wait  before  restarting after an inverter a i e r m  occurs  can  be set. 

[Factory  setting] ...... 1 w. 

0 No. d retry -tion tima di-y clew 
The cumulative  number of restart  times  made by retry  can be read  through 
reading  this  parameter  and it can be cleared  by  setting 0. 

(Note) 
1. The monitor display after  retrying  will be the operation frequency display. 
2. If an  alarm other than  that set in Pr.50 (retry selection)  occurs during  retry  waiting, an alarm 

3. The inverter will  automatically mrt operation after t h e  time set in Pr.52 (retry execution wait 
will display and the retry  will stop. 

time). and thus caution is required by the operators when using this  function. 
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0 Frequency monitor reference 0 Current monitor referem 
Terminal  FM  provides the  frequency or  current  monitor  function. Set the 
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). 

/ i  I 

output 
FM I / i  

I /  I /  I 
I 

V b V + 
Output frqwnoy Output  currmt 



0 Remote setting functlon sdsctian 
The functions for  terminals X1, X2 and X3 can be changed to the remote  setting 
input  function  by  setting 1 i n  Pr.60 (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. 

Pr. 69 Operation  description 

setting Remote setting function I Frequency s e t t i n g  value rtoragl function (Note) 

0 

L 1 

L L 

- 
- : No function LJ : Function available 

(Note) 
If the terminels of  acceleration-SD  and  deceleration-SD are left open for 
approximately one minute or longer,  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. 
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Forward 
R w u m  

Ambration 

(Note) 
The frequency  setting value up/down time6 with the acc./dec. operation are  in 
Pr.46 (No2  acceleration/deoeleretion time) and Pr.47 (No.2 decelwation time), but 
the output frequency a d d e c .  times  in Pr.7 and Pr.8. 
Therefor& the actual acc./dec.  times become the longer  setting  values  respectively. 
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~nprt terminnl function selection 
The functions  of terminals (X1, X2, X3) can be selected f rom the  following 
nine types. 

(Note) 
This  parameter cannot  be written during operation (writing is  possible only when 

Refer tb the following page for the functions  selected with the X1, X2 and X3 input 
terminals 

stoprid). 
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- 
Pr. 60 - 

0 

t 

1 

2 

L 
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L: 
(Noto) ON : Short with terminal SD. 

OFF : Open 
(When  function OH har beon wlected (1  in Pr.17), ON indicates o p n .  ) 
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Allocation input terminals 
The  function  of  the  input  to  terminals RH, RM, RL, OH, STOP, MRS. RT, and 
JOG can be allocated f rom the 8 functions  in the table below. 

L Pr. No f Setting I W;ng ~ Factory 
range Setting 

~~ ~ 

0 t o  999 
--- 

I 
1 I --- 

I Function 

--- : The functions are as terminal 
name. 

1 : RH 
2 : RM 
3 : R L  
4 : OH 
5 : STOP 
6 : MRS 
7 : RT 
9 : JOG 

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



.. . - - -  -- 

contorol  terminals , , Pr.61 = 

-2 

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

Note 2 ) When a value '0 to  999' is set in Pr.61, the set values of Pr.60 is ignored. 
turning on one of them. 

0 FM output terminal  function selection 
Terminal FM provides  pulse  output  and is used 
to connect an  indicator  that  monitors  frequency 
o r  current.  (Refer  to p.56. 57) The frequency 
or current  can be selected through this  parameter. 

Setting velue 0 
Sotting value 1 1 Motor current  (output  current) 

Output frequency 

Terminal 
FM output 
aignel 

t 

[Factory setting] ...... 0 
(Note) 

When the frequency has  been  selected, terminal FM output can be adjusted with Pr.55. 
when the current has been  selected, it can k adjusted with Pr.56. 
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0 T- modulation doction fl 
(This pclranatsr is a function number for the Iaw-aeOUaic noir csries) 
The  tone  control  that changes the motor tone can be selected with the  key  pad. 

[Factory  setting] ..*..* 0 

PW carrier frqumcy 
(This prameter  is a function number far the law-acoustic mi= series) 
The PWM carrier frequency is 7.0 kHz  but  this frequency  can be changed with Pr. 
72 i f  necessary in  relation  to the load  or  motor  resonance frequency. 
(Noto) If the PWM carrier frequency is lowered,  the motor noise w i l l  increesod, 
but the  noise  generated from the inverter  and the  leakage current w i l l  decrease. 
(Refer  to the precautions on page 58 when setting the PWM carrier frequency to 
a  higher  value.) 
(uote) 

This  parameter can be read  and written when the P W M  mode Pr.10  setting is '---.. 
[ F m o r y   m i n g l  *..... 7.0 kHz 
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Stop key function 
When 'stop key" is pressed in external  operation mode, motor is decelerated to 
a stop. 
I kttina v a h  I Stop kw function I 
I 0 1 The stoD krv onlv fulictionr  in PU OD or counbintl mode I 

14 I When stop key ia p r W  in any  operation mode. motor stops. 

0 Turn of f  the start signal (STF/STR)  after the motor has  stopped, 
@ Press the 'SET' key. 
@ Turn on the start signal (STF/STR). 

Note 1 ) To restart  after 'stop key stopping' in e x t  mode. 

Note 2 ) When motor is s topd by using the stop key in external operation mode. 'E 0' is displyed 

outpat S l g d  ddection 
The inveter running, up-to-frequency or 
frequency  detection signal can be selected 
for the open collector  output  signal 
(terminal RUN/SU/FU). 

* )  4 

I Sttina value o I Inverter  runnine (RUN)  1 I Inv8t8r I 

1 Setting value 2 1 Frequency detection signal (FU) I 
[Factory  setting] ...... 0 
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Parameter writs mibit selection 
Prevents paremrhrs  f rom being  written via the key pad. 
lsIttincl vr~w I Wrih  wohibition function 

0 1 Pararnrter  writing  porrnitted  (during  oprration  and  stop) I ~ 

1 I Paranutor  writr  prohibitod  (Not.) 

[Factory  srtting] *..... 0 
(Nota) 

Parameter No. can  be written in. Erl will display when writing of other  parameters 
is attempted. (Release the error display wlth th6 MODE key. ) 

0 Reverse rotation prevention  selection 
This  is set to  prevent reverse rotation  fault  resulting  from the  mis-input of the 
start  signal. 
Whg vrlw 

Tho i m m r  will  drive  tlw  motor  in 
revofso with thr RUN koy w h n  rt to '2'. Both  forward/reverru  rotation 

Reversr  rotation  prohibitod 

This  function is valid  for  both the key pad  operation  and  external  operation. 
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operation mode ~eetctian l7J 
The  inverter  operation modes indude operation with  external .signals and 
operation  with key pad.  Operation can,be limited  to one  mode or can be 
carried out with  both modes. 

W i n g  n i w  1 

Operation  only with external signal8 &tting n l w  2 
Operation  only wi th  key pad 

Start signal ... External  signal  input (STF. STR terminels) 
Operation f rqurncy Set with key pad (dirwt setting  or ma keys) 

rnlw4 Operation frrq&y*-  Extrr,nal tignal input (DCO t o  5V k t w m  trrminais2-5) 
Start signal... Input  with  kry pad (RUN key) (Note) 4. 

[Factory  setting] ...... 1 

(Note) 
1. This parameter cannot k rewritten  during operation. Er2 will display if writing is ettemptod. 
2. &ning wlur 3 and 4 are W to  u* tho external signets and key pad opration  for the 

3. Whon cot to 3. the operating frequency i8 at via kry pad and enriog signal input is ignored. 
4. Whon It to  4, the oprratlng f r q w k y  is IU via andog  MI input,  multi-e@  setting  or 

opation f r q w n c y  wtting end mrt signrls. 

JOG frequency setting. 
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Parameter clmr/calikation 
The  parameter-all-clear  or frequency setting  signal  calibration mode can be 
selected. The  parameter-clear  cannot be executed during  operation,  and  Er2 
w i l l  display. 

Not executed. * Paramrter NO. t7J, @I, 
cannot be chard .  

Freauencv  snttine  signal  calibration moda is wlectd. 
~~ ~~ ~ 

The following  adjustment can be performed by selecting the  calibration  mode 
(setting  value 2). 
(Refer to page 55 for details. 1 
C-1 Disp1ay:Frequency  meter  scale calibration 
C-2 Disp1ay:Frequency  setting  bias calibration (Pr.21  will krewriaensimultanrourl~. 1 
(c-31 Disp1ay:Frequency  setting gain calibration(Pr.22willkrewrittenrimultarmnrf~.) 

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

E3 
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0 Exampk of paramtrr-all-cl~r/clibration operation 



0 Frqumcy nwter stale calibration 
Allows a  meter connected to FM to  be  calibrated 
through  this  parameter,  without  a.calibration 
potentiometer.  Using  Pr. C-1, press  or key 
to  vary  pulse  train  frequrncy.  Then  average of 
output  voltage  changes,  and  the  meter is calibrated. 

(Not.) 
7 .  Terminal FM output io a 1440Hz a t  output  freqwncy of WHz (u th f m o r y  setting. 
2. If terminal FM-SD is  measured with a t a w ,  approx. 5V (average value) will bo indicated at 

tha  rnax. Output frequency. (When indicator is not c o n w x d .  ) 

FM terminal pulse output  specifications 

[ Connection of 0 digiul  counter allows for digital  indimtion of freqwncy (Hz) or sfmad (m/min . ) .  
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0 ~qgurncy wmng H n  ralibntion Ic-3( 
Allows,  the  output  frequency  to be  set i n  
relation  to the  frequency  setting signal 
(DC 0 t o  5V). 

The  output  frequency for the  setting  signal 0 6v 
input between terminals 2-5 wi l l  be set Fnqunoy rning dgnd 

The output  frequency for the setting  signal  input between terminals 2-5 w i l l  
If  the  input  signal  is OV, it is  judged  to be 5V input. 

( Q H r  --.*.. ..... . . ... . ._.... 

(Bias> 

(Oein> 

(Mot.) 
When this C-2 or C-3 is 8peclfied, value set for 'frequency  setting  voltage  bias' 
(function No. Zl) or 'frequency  setting  voltage  gain' (function No.22) will be 
automatically rewritten. 

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

1. Place a resistor  betwow 2-5, and convert 
the  current  into  a  voltage. (4 to 2Orna + 

1 to 5V) 

2.  Adjust C-2 (bias) as below. 
(Pr.21  will  be rewritten  simultaneously.) 
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-1 
1. It is necessary to accept a reduction of load torque when 

ronlnu thii carrier frequency to a hioher value. 

(1) When setting the  PWM carrier 
frequency  (Pr.72) to 7.1kHz or A 
more  to  lower the motor 1m-- - - 
output  should be derated as Omrating r -, - -,--b 

shown  on the  right. currant Q-- I ; I ; I ;;I I; I I I I I-- 
Also change  the  electronic 
thermal  relay  (Pr. 9) setting. E o - : : ; ' :  ' ~ 

(2) If  the PWM oarrier frequency 
is increased, the acoustic 
noise from the motor  wi l l  1 . 1  8 I I , I ,   , , , I ,  > 
lower,  but the  noise  qenerated 
by the inverter  and the  leakage PWM mrrbr f r q u m y  (kHz) 
current w i l l  increase. 

' aeousiic noise, the rated 8:: 
9 ? ~ ~ ~ ~ - ~ - - , - - ~ -  t o r a d  

I! I 

(96) 
~ , ~ ~ 

+, 

I , ,  I ,  , 
8 1 8  ( 8  

1 8  , 8 8 8  
? 5 8  , I , , , , I  

, ,  
, I  

0 2.3 7 8 9 10 11 12 13 1414.5 
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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 i t  is an  electronic device which handles  weak signals, the following general 
countermeasures w i l l  be required. 

+General  countermeasures 
Avoid  laying the inverter’s  power cebles (input/output)  in  parallel  with the 

Use twisted  pair  shield  wires  for the  connection wires  with the  sensor and  for 

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

signal  wires  and  avoid  bundling the power cables  and signal wires. 

the control  signal wires. Connect the  sheath of the shield wire  to  terminal SD. 

-61 - 
- ~~ . 



+Example of noise countermeasures 
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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 deponds on  the cable 
length, wir ing method  and  inverter  carrier frequency, and w i l l  increase when 
using a low-acoustic noise  inverter, so use the following countermeasures. 

(1) Leakage  current  to the ground 
The  leakage current w i l l  not 
affect  only the inverter  but 
may pass into other  equipments 
through the grounding cables 
and  may cause a leakage breaker 
or  relay unnecessary trip. 

W Countermeasures I RouwatkJug.cvrnat 
Lower the inverter's  carrier 

Use a leakage breaker  that  corresponds  to  high  harmonics  and surges 
frequency (Pr.  72). Note that  this  wil l increase  the motor  acoustic noise. 

(Mitsubishi New Super NV Series, etc. ) for the inverter or other  lines  when 
using the low-acoustic noise  model (with  high  carrier frequency). 



. L  

(2) Leakage  current across  the line 
The  harmonics of leakage current  which  flows  through  stray  capacity across  the 
inverter  output linea may cause an  external  therqal  overload  protector trip, 
When the  cable length is long ( a m  or more), the rat io of leakage current  to the 
motor's  rated  current becomes large, and trip is .liable to occur. 

.Countermeasures 
U s e  the electronic  thermal 
relay on the  inverter. 
Lower the carrier frequency. 
Note  that  this w i l l  increase 
the m a o r  noise. R o u b d * I t g l a m n t b h n m w i r a  

Against the t r ip  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. 
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7. SPECIFICATIONS 
W Standard series 
Model F R - U 1 2 0 - ~ - F ( C ) ,  - (UF)])  0.1K I 0.2K I 0.4K I 0.75K I 1.5K 
Applicable  motor capacity(kW)/(HP) *1 11 0.1/1/8 I 0.2/1/4 I 0.4/1/2 1 0.75/1 1 1.5/2 

output 

Rated  capacity (kVA) :;I ;:; 1 ;:; I ;:I, 1 ::: I 2; 
Rated  output  currant ( A )  
Overload  current rat ing  *3 150% 60 sac. 200% 0 . 5 ~ ~  (inversa time cheracterirtic) 

Rated  output  voltage (The 1.5k modri of the fully e n c l o d  type i8 200 to  22OV.l 
3-pha~0 200 t o  23OV 

Ratod  input AC voltage (The 1.5k model of the fully enclosed t y p  is 3-phase 
3-pha60 200 t o  230V, 60/6OH~ 

2OOV 5 0 H ~  3-pha~0 200 t o  220V 6OHZ. ) 

Tolerable AC voltage  fluctuation  (The 1.5k model of the fully enclosed t y p  is 180 to 
180 to 253V, 5O/(UK(r 

22OV WHz, 180 t o  242V 80Hz. ) 
I Tolerable frequency fluctuation 11 f 5 W  
I Power  supply  capacity (kVA) * 5  11 0.4 I 0.7 1 1.2 I 2.1 1 4.0 

Enclosure 

0.5 I 0.6 Weight (kg) 

Self-cooling (Without cooling fan) Cooling  method 

Enclosed type ( IP20)  Fully enclosed type is IP40.) 

0.7 I 0.9 I 1.7 

~~~ 

(The 1.5k model of the fully tnclowd t y p  is  form-wold.) 
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W Low-acoustic noise series 

Power 

O w W  currant  rating *3 

Rated  output  voltage * 4  

Tolerable AC vdtagr  fluctuation 

Tolerable  freauencv  fluctuation 

Enclosure 
Cooling  mrthod 

I yiiRt(b) 

c 

- 
0. - 
- 
- 
- 
- 

- 
I 

- 
- 
- 

.s - 2 
( k p )  The power supply specifications for 1.6K differ from those for 0.7SK or 1- 

caution should be observed. 

Power supply capacity (kVA) * 5  

0.1K I 0.2K I 0.4K I 0.75K I 1 .M< I 
l/th 0.1/1/4 04/1/2 0.75/1 1.5/2 

0.8 
160% Boa. 200% 0 . 5 ~ 0 .   ( i n v r r r   t i m r   c h a r a c t r r i n i d  

3-phaa 200 to  230V (Tha 1dK modd of UF 
typ il 100 to 290V) 

3-phon 200 to 22OV 

f 5 %  
0.4 I 0.7 I 1.2 I 2.1 I 4.0 I 
Enclorrd tvm(IP2O)  (Fullv e n c l o ~ d  t v m  is IP40.) I 

! 
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__ _ _ ~  

Single phase lOOV input series 
Standard wries 

Low-acoustic  noiw  wries 

F R - U l l O W - 0 - F .   - ( U F )  

F R - U 1 1 O W - N D F ,   - ( U F )  

I 0.1K 1 0.2K 1 z l  I 
Modd 

0.1K  0.2K 

Applicable  motor  capacity(kW)/(HP) $1 0.1/1/8 0.2/1/4  0.4/1/2 

1 Ratod  capacity (kVA) 160% Bow. 200% 0 . 5 ~ ~ .  (invrree time characteristic)  Output  Overload  current  rating 
2.4 1.4 0.8 Rated  output  curront ( A )  
0.9 0.5 0.3 

I I Rated  output  voltage 3-phaer 200 to 220V * 8  
* 4  (1 (The model of  UF t y p  in 200 to  POV) I 

I Rated  input AC voltage ( 1  Single phau 1oov 5 0 ~ 2 ,  100 to  IIOV W H ~  
( U F   t y p  is 100 t o  115V, 50/60Hz) I 

Power 

supply 
Tolerable  AC  voltage  fluctuation ( U F   t y p  is 90 t o  128.5V, 50/60Hz) 

90 t o  110V SOH& 90 to  121V  60Hz 

Tolerable frequency fluctuation 5 %  
0.9 1.5 

E n c l w d   t y p  ( I PM) 
Coolina  method  Self-cocling (without caoling fan) 

1 Weight (kg) 0.8 0.7 0.9 I 
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H Single phase 200V input series 

' % ? T h r  maximum applicabk mpcity is for  thr Mitsubmhi standard motor 4P. Thm m y  not appky t o  the 6P motor, 

* 2. Rn r a w  mpaoicy b shown for thr  output  vokapl of POV (@Hz) 
*3. fhr o v r k d   w r m t  vrhe % dKmc thc ratio to  thr invertu'r r a d  output currant 

*6. Thr n-ry pomr mpK!ty r*(ll diM* .aclr#ing to th# impd.na on thr  pomr rupply tar (including ~ n t w  and 
*I TIM output v o b ~  mnnot uDlrd tbpomr wpply v o b g r  

m W r  to thr mad output w r n n t  

*a ;p. p"w w!+ m input ddd. PnUn a bbmrbpp iy  mpcitv hlghrr than thr notad  value. 
d n applid on tho m r .  t b ~  output v o k w  mll drop approx. 10 to 15%. m the bad murr k pduad 

* 7. The Ew-rmurtic no& fuw mdad type win k 0.lk h w b r .  
USIW a general purpon motor. 
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Common specifications 
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r Owration Output frequency, output current * 11. oprration ep r rd  1 1 Key pad I rloctablo 
I %  1 I Alarm I Alarm coda when Drotoctive function h u  boon activated. I 

Protrction/warning  function 
Ovorcurrent  shut down  (during aculeration/draleration/ 
constant s p e d ) ,  ragonerative overvoltage  shut off, 
eIIctronic  thermal  overload. mll prevontion 

Ambient  temprature -10 t o  +Wc (wi th no fruzing) 
E 

Atmorphtre ‘5 
e 

80% RH or Ins (wi th no dew condensation) Ambimt  humidity 
Storaga  temperature * g -20 t o  +E% 

lndoore with  no corrosive  or  flammable gam, oil  mist  or 
dust w 

Altitude/vibration 

*8. The brakin torquo show8 the short time avera e h l e r a t i o n  torque when  the motor  without 

Lesa than 10Mm above sea level.  5.9m/S1(0.8G) or less 

the  continuous r e m r e t i v e  torquo. For  drorkration  from a fnqrwncy  that DX& the barn 
load is h % a t d  in the  shortest time from 6Oir(changll duo to  motor’s loss). and is not 

frequency, th avuragl deceleration torque value will decraare. 
A brake recriste! is not built-in,  and  cannot bn txtemally installed. 
1.5K is not available for tho unglo pham Input ur loa 

* 10 T k  low-woustn n o m   w r w  u u  thr h  h carrler k n c y  s(nuwida1 PWM control. 
ell:  Tkr output current k d!apla *d only dile ch SET key IS k l n g  pr-d. * 12. SolM the monitor of  eithtr &e output W q w n c y  or motor current v ~ a  the  key pad  (function Na70). * 13. Short  Cirunit  Ratings 

(Note) 

* 9. Thi: is a short  timr ,pmperature for  during  trans  mation, etc 

Tim drive is  suitable for uw on a circuit capable of dolivering not move than * RMS 
symmtr ical  Amprroa. HP rating 
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TwmiAal wiring diagram 

AC p&ni tupply 
lWV MHz 

1OOtnllOVMHz 

' @Terminal  for 

Oinput  trrminal  for 

.Output terminal  for 
, control  circuit I main  circuit 

control  circuit 
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* 1. Short-circuit between terminals STR-SD to perform reverse mution with key ped 
operation. When Pr.7E is set to '2' (forward  rotation prohibited),  the motor will 
rotate  in the merm d i m i o n  with the key pad Ojwation even if STR-SD are not 
short  circuited. (When  Pr.79 Is 1 or 4) 

*2 .  Vetid when  parameter N0.79 is set to '2' or '3' vir key pad. 
*3. Valid when~parameter No.& Is set to '2' or '4' via key pad. 
*4 .  Input terminals X1, X2 and X3 are sefection input terminal& specified with Pr.60. 

*5. 2Wlk.Q is  rreornpnded i f  the  frequency  setting is to be  changed frequently. 
(Refer tg page&) 

(Note 1) For single phase lWV power input series 
(Note 2) For single phase 2ooV power input series 
(Note3) using the tow-acoustic fully enclosed type multi-function series or 

O.IK to 0.75K models of the  low-acoustic  noisa fully encloeed type series. 
(Note4) When using  the  low-acoustic noisa fully enclosed type or 1.5K model of 

the low-emustic noise, fully enclosed type  serie6 
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W Exdanation of terminal  rwcifications 
Twminal symbol Terminal name 

R, S. T Connect t o  a commercial power supply. wwor input 
terminal 

Main Inverter Output I Connect a 3-phrw  motor. 

I I /Grounding  terminal  \Ground  for inverter body. Ground  this. I 
starting terminal Tho motor  will  forward  rotate when STF-SD are short Forward rotation Contact  input  torminal  for  the forward  run command. 

circuitod. and wil l  stoo  whM  releasd 

Reverse rotation Contact  input  terminal  for the roverw  run command. 
STR Tho motor  will reverse rotate when STR-SO aro short finfling terminal circuited. and will  stop when r e l u r d .  

1 SD 1 clrcult , I  terminal This is not  inrulatd  f rom the frquency  netting  input 
Contact input Common terminal  for  the  contact  input signal. 

common torminal 5. I 
DC5V. Tolerable load  current 10mA. 
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Frequ'n~y "wing Common  terminal for th trrqurncy  setting  signal. 
input common This is not  insulated  from the contect input common SD. terminal 

I I I 

]The terminal  swcifications  will  chrnar  according to   thr  

!x3 ! X1, X2, input paramotor No.& att ing. (Refer t o  Ggr44 for the alrction). 
(The  epecification will k RH. RM, RL, JOG/OH. MRS/ 
RT, RES. awleration.  dwleration or CLR.) 

When connecting to  the  traneirtor  output ( o p n  collector 
Extrnul tranrirtor output)  of  a  aqurnar. e=.. if t h  rxtrrnat  power  common 

malfunctiom  cau~rd  by  backflow currents can be prevented. 

and jog operation  starts  with  the  start eignal (STF or STR). 
JOG operation is mllcted when terminals JOG-SD turn ON, 

A maximum of u w n  spwds ukct rb l r   w i th  the  combination 
of R H - S D .   R M - S D  and RL-SD short  circuiting. selmion terminal RL(NotaD 

(Refer t o  page 16.) 

PC for  transistor  output is oonnrotd  to  thir terminal, COmmM brminal 
Control 
circuit 
(Input Multi-- RH, RM, 

;Et:% external 
for :topping  the  inverter by operating  the  externally  thermal  relay 
The thermal nlay  contact  input  terminal can be selrcted 

conn8ctBd thermal relay. 

Output or No,2 The inverter output  will :top when M R S - S D  are short- 

korlr,ahon -rut!on/: t,m .cahrat ion/dwl(rat ion timr selection (RT).  Thr No.2 
clrcuitrd.  This bminal is at with Pr.46 for the  No.2 

acerlurtion/dralsration time can k selected by rhort- 
circuitinn k t w r n  RT-SD. ulwt ion 
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Twmin 

circuit 
Control 

( Input 
signal) 

Control 
circuit 
(Output 
signal) 

symbol W i h  Tmirul n o m  
This is  used t o   r w t  the hold  state  during  operation  of  the 

RES 2) RIHt protrction  circuit.  Short-circuit b t w w n  RES-SD for 0.lsec. 
or longer, and then open. (Resetting is also possible with 
the RESET key on the key pad.) 

Acaler- 

deceler- Remote setting 
ation, 

ation. terminal 

(Note2) 
CLR 

These can provide remote operator  control for tho  following 

the frequency wil l  increase, and wil l  deemam when termlnats 
function$. When terminals  acmleration-SD are thort-circuited 

short-circuitd,  tho rpnd will  return  to the reference spad 
of damlwation-SD are short-circuited. When CLR-SD am 

key pad.) The frequency increment/decrement s w d  is set 
( fnqurmy #t with  frquency setting signal or  input  from 

with Pr.48 (rccrkratlon) and Pr.47 (deceleration). 

I 1 IC contact  output that indicates that the  inverter  protection I 
A, 

Alarm output circuit has functioned and output has stopped. 
terminal B-C opened, A-C clorwd during  alarm 

B-C closed. A-C  owned  durino  normal  owration 
I 1 Contact  capacity AC230V 0.3A,-DC30V 0.3A I 

~ ~ ~ ~~~ 

Display meter 

terminal 
FM connection 

~~ 

The output ia set t o  k approximately  5V  at MHz without 
dicplay meter, and wil l  ba proportional t o  the  output 
frequency. The output  voltage has a pulse waveform. so (I 
digital  display meter can be connected. 

Pulse specifications : 8V (peak). 1440Hz/BOHz. 
(Refer t o  page55.58.57) 
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Tmnin 

Control 
:ircuit 
(Output 
signal) 

- 
rymbol 

R U N  
su 
PU 

Note 1: 
SD 

Tmn ind  MR. 

Operation 
Ctate 
output 
terminal 

output 
common 
terminal 

M i b  

One of the inverter  operating (RUN). frequency reached (SUI 
or frequency &mid (FU) output  rlrotable. 

Inverter  operating (RUN) is at L level when above the 
starting frequency, and is at H level when stoppd  or 
during DC braking. 
Frequency reached (SU) is a t  L level when thr output 
frrquency rrachu  thr.cet frequency, and is a t  H IrveI when 

The f r r q m y  detection (FU) is at L ievrl when the output 
s t o p @  or durina  &ration/dexlerrtion. 

fmqurncy r x d r  the m t  detection frequency, and is at H 
level when lower than the set frequency. 

Open cokctar output  tolerable  load : DC24V 0.1A 

Common terminal  for RUN, SU, FU. FM 

* 1 The input and output common terminal SD are connected in the inverter. 
* 2  This terminal is s e l e c t e d  with the Pr.60 setting. (Refer to page44.1 

(The X1, X2 X3 selection input terminal will change to the selected function.) 

The terminals  are screwless  type, so prepare  a  small  flat-tip  screwdriver  (tip 
width 2.5 to 31111) before  wiring. 
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W Protective function 
The following  protection  functions  are  built  in  to  protect the  inverter. If the 
protective  circuit functions,  the inverter  output w i l l  stop, alarm  wil l  display, and 
alarm  signal  wi l l  be output The motor  wi l l  coast to a stop. The inverter  must be 
reset to resume  operations. 

Overcurmnt 
shut  down 

overvoltage 
Regenerative 

shut  down 

OvtrlMd 
shut down 

WIIS 

The protectivr  circuit  fumtionr  during ~~~i~~ aalerat ion 
acalrration,  drakration or constant 
spwd when the  motor  output  current 
exceeded approximately 200% of the 
rated  current. and the  inverter  output 
stow.  During decaleration 

i 

T h  protective  circuit  functions  whrn  the DC voltagr  in th  main 
circuit of tha  inverter excmds the trip  point  with  the regenerative 
energy during  braking,  and  the  inverter  output stop. 

The electronic thermal relay in the inverter detects overhaating of 
ttm  motor c a d  by ovrrload  or tha additional  hooting a t  low 
speeds due to   fan  action,  and stops the  inverter output  Install 
e thermal  reley  on the output ti& of the inverter whrn using a 6 
or more pole motor  or when group8 of  motors are connected t o  
one drive. 
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won IWM D # U l l r  
OVMd 
chutdown 
( M m n t c " I n -  ckarcleterirtkZo protiot thr output  tranrirtor when 160% or 

Tho olm'ronic  thoirnal relay functions  with tho5 inverse time 

verter more of tho inverter  rated  output  current  flows  but  the 
NbY) 

I t o  ovmurront shut  down is not  activated (under 200%). 

Extrrnrl thrr- 

automatically restored, the i n w r  wil l  not nttsrt u n b  r w t .  
an overQmpyrture  condition. Even if the nlay contact ir ( 

motor ovulwd pro t r to r  or  tharrnorwitch  in the motor opens on relay input 
System  can k duigned  to  pnVont  drive  operation when external 

~aramutor set valurr brake. h k a e e  
Thr output  will :top when the EEPROM which s to ru  the EEPROM 

thr motor d y i n g  -ration (or conatant rprd oprration),  this 
When 150% ( * 2 )  or more of the inverter  rated  current  flows to  

funation p o p  i w a r i n g  of  frqurncy  (or r d m  froquemy) 
until the loedcurmnt d r r u w ,   t o  prevent the inverter  from 

Stall  prevention 150%. t M r   h o t i o n  allows the invertar to n tu rn   t o  and continue 
overcurrent tripping. When tho load current ha8 docread below 

the p e v i a a  opration.  During  dudoration, in  contrast, if D C  

stope r r d u d n y m n y   t o  p r m n t  thr mganrat iw overvoltage 
vdtrga in: thrhvmwuardr tM r a w  valuo, t h i s  function 

shut off from bdng aaivaad. W n  the rogmmlw energy 
becomes low,  thin  function  contlnuu  druleration again. 1 

- ?a - 



hntkn llllu W l .  (I(Q pd) 
D m  

voltago  drops,  and  wlII also caum  an  insufficient  motor  torque 
Tho control  circuit  will  not  function  properly i f  tho  inverter  power 

and increased h a t  gemration. The inwrtrr   output  wi l l   l top when iru (UV)  

resume  when the  power  voltage is restored to  a correct value. 
warning 

( * 4 )  the  power  voltage  drops  below  approx. AC 115V. Operation  will 

Rotry ia executed whon the  retry  function ia s o l r c t r d ,  and that 

(The  display will show  the  time sot in Pr.52 retry execution wait In retry (OPT) inverter  alarm occurs. This i n d i m  that the retry is functioning. 

time. ) 

(Note) * 1. Tho  hoot cumulatiw  data  in th elctronic  thermal relay will be Initialiad whon th inverter is r-t 
1: 2. Thr stall prevent opration curront can be oat f r r l y .  Tho dofault r t t i n g  is 1506%. * 3. Thir  fumlona only when the  function  'exhrnal t h rma l  d a y  input  rkction' it set 
* 4. An  alarm signal will not k output when this proactive function activates. If the  voltago is 

insufficient  (main  circuit  DC  vokagr i: 230V or l a )  when the p o w  ir turned on, ' 3 .: ' will 
display for approximately 10 rcondr and  then th lnuff icimt voltage  display ' zu ' will appear. 
(No key pad  operation  will be accaptd  during the  display  of ' 6 .$ '. 
I f  the  main  circuit DC voltage is higher than  standard to leram when the power is turnod on, 
the  display ' f r d  * will appear, and if the voltage doas not  lower within 10 suondf the  display . n 

U U !  *(overvoltage shut down)  will  appwr. 
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* I. _I. 

0 Rasptlen of alarm output rlgnal 
If $$$p-fuse breaker on the inverter's  power  supply side is turned OFF when the 
protective  function activates,  the inverter  control  power  supply w i l l  be lost, and 
the alarm  output  wil l  not be held. If the output  must be held, create a sequence 
thst  wi l l   hold the alarm  output  signal  with  an  external equiqment. 

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

0 Rewtting rr#thods 
The  inverter  output stop  state w i l l  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 thekey pad. If the RES terminal is set with Pr.60 
(input  terminal  function selection), resetting w i l l  be possible  by  opening reset 
terminel RES-SD after  short-circuiting  for  approximately 0.1 second or more. 
If  the  short  circuited state between terminal RES-SD is continued, f r a  wi l l  
display  (light)  and  indicate  that the reset state  has been entered. 
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8. DIMENSIONAL OUTLINE DRAWING 

Kayhola tbtted mounting hob 

mStandard series F R - U 1 2 O - ~ - F ,  - (UF) 

-1 Installation screw M4 (Q'ty 3 mounting holes) (Un i t  : mn) 

! 

Keyhok slot dimensions 

I 0.4K I 101 I 
I 0.75K I 121 I 

*4.5 only tor 0.lK. 
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7 1  Installation  screw M4 (4 places) ( U n i t  : am) 

,- 
110 c 1 47 

(Nota) 
For 1.5K drive, heatsink ia provided  on  the  left  and  right  and it will get HOT a t  heavy 
loads. Do not  hold  heatrink  with  bare hand. 
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Low-acoustic noise series FR-  U12O- N o -  F, - (UF) 

-1 Installation screw M4 (3 places) (Un i t  : MM) 

Keyhole slot dimensions 

& 
0.2K I 101 
0.4K I 121 
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-1 Installation screw M4 (4 places) (Unit : m) 

[=I (Note) 
The 1.5K drive comes "...,.. , . .. , - 

1 . 5 ~  [ 155 I 14 equipped with  a  fan. 
(Nota) 

For 0.75K and 1.5K drive,  heatsink is standard  on  the  left  and  right  and it  will  get HOT 
a t  hravy loasd. Do not  hold  heatrink  with bare hand. 
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Installation screw M4(4 places) 

1 I 

(Not.) 
For 0.75K driva,  heatsink is standard on tha  Iaft and right  and it will  gat HOT a t  heavy  loads 
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Single phase lOOV power input series FR-UllOW-(-F, - (UF) , '  

(Un i t  : mu) 0 1  to 0.4K ] Installation screw M4 (3 places) 

Keyhok'11ot dimanpions 

I 0.4K 1 141 I 
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W Fully s ~ c l o m f i  type aerie8 FR- U 1 2 0 - 1 -  FC 

r 
L 1 i 

Keyhole slot dimensions 

(Uni t :  u) 
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Installation screw M4 (4 places) ( U n i t  : m) 

(Note) For 1.5K  drive,  heatsink is rtandard, so the (Noto) 
ternprrrature  will rise by approx. 30 degrees 
depending  on  the usage conditions. 

T h  1.5K  drive CONI equipped 
with a fan. e 
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9. SELECTION OF PERIPHERAL  DEVICES 
W Selection of peripheral devices 

(The selection will  differ  according to the inverter  power  supply  input 
specifications. ) 

Power 
input 

M ~ i c ~ ~ ~  (MC) 1 Wining ( f d  No-fuss breaker (NFB) or Applicable inverter Motor 

(kW) model Leakaw (NV) A area I B arm 1 C arm I RS T I U, V, W 

0.1 

zy 
2 2 S-KZB S-Km  S-Kl8  NF39rnoLk.  NV30modrl5A FR-UlP890:2K-FfcA-(UF) 0.2 

2 2 S-KZO S-KM  SK11  NF30rn&, N W m o d d 5 . 4  FR-UlPMD.lK.F(C),-(UF) 

0.4 FR4JtaeW&4K-FM-(UF) N F 3 0 r n o c k l . N V 3 0 W S A  

2 2 S-K50 S-KiS S-K21 NF30rnokl, NV30 mdd 15A fR-UlPMldK-F(cl,-(UF) 1.6 

2 2 S-K21 S-KZl &K18 NF30rnodel, NV30rnodd 10A FR-UIIPMPZKK-Hc).-(UF) 0.75 

2 2 SK21 S-K21 6 K l 8  
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' 1  0.4 IFR-UlaDPOO.4K.F(C),-(UF) 1 FR-BAL-O.4K I FR-BOL4.4K I K5or H I 8A/250V I 
0.75 FR-UlW0.75K-F(cl-(UF) FR-BAL4.75K FR-BOL-0.75K K50r H 15A/aOV 

1.5  FR.UllbHl.5K-HCL-(UF) FR-BAL-1.5K FR-EM-1.5K KborH ZSA/aOV 

0.1 FR-UlWO.lK-F,-(UF) FR-BAL-O.4K (Noa4) FR-BOt-0.4K K50r H 5A/aOV 

1 0.2 /FR-UlZS-MO.2K-F..(UF) IFR-BAL-O.4K (Noa4)I FR-BOL-0.4K I K5or H I SA/aOV I 

Single 
0.1 

25A/250V K5or H FR-BOL4.4K FR-BAL-1.5K (Noa4) FR-UllOWH)O.IK-F,-(UF) 0.4 
lWv 

15A/250V K5or H FR-BOL-0.4K FR-BAL-0.EK (Nom4) FR-UllDW+00.2K-F.-(UF) 0.2 phsrr 

8A/aOV K50r H FR-BOL-0.4K FR-BAL-0.4K (Non4) FR-UllOWHIO.lK-F,-(UF) 
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(Notr) 
1. The wiring sizes are  shown for a ahn length. 
2. Wh& i da t l i ng  an MC on  the  inverter  power 

-ply; wlect the model aceording to power 
supply capacity  and wiring distance as 
shown on the right. mum 
The A, 6, C areas in the figure correspond $r2 
to those in the  above tabla S-K10 is selened 
when  using a power factor improvement 8 
reactor FR-BAL on the 0.4 to 1.5K models 

3. Use a $0.4 to 0 1.0 solid wire  or 0.3 to 0.75.11 

pow 

I C  1 to 

0 A 

Wiring 
bngth (rn) 

stranded wire  for the control leed. (Note) 
4. The power factor may drop  slightly below 0.9. The figure rhown i: bod upon wire 

sizes recommended in the above table. 
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0 An excessive peak current wi l l   f low to 
the  power  supply  input  circuit when 
the inverter is directly connected to  a 
large  capacity  power  supply  trans- 
former (500kVA or more, wir ing 10m 
or less), and the inverter  may be damaged. 
Always  install the optional  power  factor 
improvement  reactor  FR-BAL  in  this case. 
(Use the 0.4kW FR-BAL  for 0.1K and  0.2K.l 

0 The wir ing length between the inverter  and  motor  must be less than 1Wm. 
The control  line  must be 30m or less and  must be separated from the main  power 
wire. Use a  twisted  pair  wire  for  external frequency setting  signal input. 

0 Connect as shown  below when installing. 
3-phase Single phase 

lnvtmr 
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Revision 

I 

W l s  of mirim 

Fir6t edition 

Addition : Page%, 8 4 ,  85,  6 6 ,  69 

Addition : Stop key function Pr.75 
3 Wire  control 
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