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Top |100 mm
LR FVR-Micro | Qign
10mm| 10mm
Bottom|100mm
A
P 2 Table 2.2 Output Current Derating Factor in
Table 2.1 Environmental Requirements Relation to Altitude
Item Specifications : Output current
- Alitude derating factor
Site location | Indoors
S 1000 m or lower 1.00
Ambient -10 to +50°C (IP20) (Note 1)
temperature 1000 to 1500 m 097
Relative 5 to 95% (No condensation) 1500 to 2000 m 0.95
humidity
2000 to 2500 m 091
Atmosphere | The inverter must not be exposed fo dust,
direct sunlight, corrosive gases, flammable 2500 to 3000 m 0.88
gas, oil mist, vapor or water drops. (Note 2)

The atmosphere can contain only a low level
of salt.

(0.01 ma/cm? or less per year)

The inverter must not be subjected to sudden
changes in temperature that will cause
condensation to form.

Altitude 1,000 m max. (Note 3)

Atmospheric | 86 to 106 kPa

pressure

Vibration 3 mm (Max. amplitude) 2 to less than9 Hz
9.8 mis? 9 to less than 20 Hz
2 mis? 20 to less than 55 Hz
1 mis? 55 to less than 200 Hz
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Voltage input
g 010 +10VDC [ SINK L) ] (for any fault)
z —o/&—
<1 cument input | (+) -~ ¢ [C1] o :
4 to "22 mAD(()I Y e SOURCE|(Note 7) | DBR : Dynamic Braking Resistor
1~5K ) | A DCR : DC Reactor
~AIT B | RCD/ELCB: Residual-current-operated
Analog meter |~/ | Protective Device/
ouT:0~10V i1 : ! Earth Leakage Circuit Breaker
) MC : Magnetic Contactor

Digital input

[FWD) ! MCCB  :Molded Case Circuit Breaker
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Program/Reset key LED monitor

Function/Data key

P9l Gl el sl pulisd — o

P olws Wy (S ¢l (S

RUN key Potentiometer

Up key

Down key STOP key
Monitor,
Potentiometer Functions
and Keys

Four-digit, 7-segment LED monitor which displays the following according to the

operation modes *.

= In Running mode: Running status information (e.g., output frequency,

current, and voltage)

= In Programming mode: Menus, function codes and their data

= In Alarm mode: Alarm code, which identifies the error factor if the
protective function is activated.

Potentiometer (POT) which is used to manually set frequency, auxiliary
frequencies 1 and 2 or PID process command.

RUN key. Press this key to run the motor.

STOP key. Press this key to stop the motor.

UP/DOWN keys. Press these keys to select the setting items and change the
function data displayed on the LED monitor.

Program/Reset key which switches the operation modes* of the inverter.
= In Running mode: Pressing this key switches the inverter to
Programming mode.

@ = In Programming mode:Prejsing this key switches the inverter to Running
mode.
= In Alarm mode: Pressing this key after removing the error factor will
switch the inverter to Running mode.
Function/Data key which switches the operation you want to do in each mode as
follows:
= |n Running mode: Pressing this key switches the information to be
displayed concerning the status of the inverter (output
frequency (Hz), output current (A), output voltage (V),
oy etc).
=

® In Programming mode: Pressing this key displays the function code and sets
the data entered with the ("N and () keys or the POT.
Pressing this key displays the details of the problem
indicated by the alarm code that has come up on the
LED monitor.

® |n Alarm mode:
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Inverter
1
—e
START FORWARD © © FWD
§2
[ W
START REVERS © © REV
83

STOP —SJ-Q"— X1

CcM
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Any Any 0 Stop
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E02( Digital Input X2) =1 & S2bk s
EO3( Digital Input X3) =2
25 deaz wlel » CO5 ™ CIT ol sl )b oolass — o

(X3) (X2) (X1)

SS§8 S84 S§S2 SS1 Selected frequency
OFF OFF OFF OFF Other than multistep frequency
OFF OFF OFF ON CO05 (Multistep frequency 1)
OFF OFF ON OFF C06 (Multistep frequency 2)
OFF OFF ON ON CO07 (Multistep frequency 3)
OFF ON OFF OFF C08 (Multistep frequency 4)
OFF ON OFF ON C09 (Multistep frequency 5)
OFF ON ON OFF C10 (Multistep frequency 6)
OFF ON ON ON C11 (Multistep frequency 7)
ON OFF OFF OFF C12 (Multistep frequency 8)
ON OFF OFF ON C13 (Multistep frequency 9)
ON OFF ON OFF C14 (Multistep frequency 10)
ON OFF ON ON C15 (Multistep frequency 11)
ON ON OFF OFF C16 (Multistep frequency 12)
ON ON OFF ON C17 (Multistep frequency 13)
ON ON ON OFF C18 (Multistep frequency 14)
ON ON ON ON C19 (Multistep frequency 15)

ails Jog X1LX2,X3 Jluzms slepss)s 5l plaSzmen [S1VL Jsozr (olal 0 398 Jouor bl
Jos X1 3w ST Jg o5 valss ol (se ) e Gl 8 pelass abaii plos 5yl (29,5 (3 3
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FESHE
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SOHZ: j5ig0 6,15 uilS 5 @

o cad sl
P02 5se ool s 3.7 KW
P03 e b ol 7A
P09 ooy % 3.3
FO3 o3 e SLe 50 HZ
FO4 1$ 90 2b S, 50 HZ
P04 Auto-tuning 1
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FO7 | Acceleration Time 1 0.00 to 3600 001 | s Y Y 6.00 |57

Note: Acceleration time is ignored at 0.00.
(External gradual acceleration patterm)

F08 | Deceleration Time 1 0.00 to 3600 001 | s Y Y: 6.00 |5-17

Note: Deceleration time is ignored at 0.00.
(External gradual deceleration pattern)

(90 68 olid yloy ) oaigd o5 e by ((Acceleration Time ) : FO7
(90 BBy yloj ) odigd 0 s ole; (Deceleration Time ) : FO8

£l B i ol A5l &g a5 05,5 (8o laie FO7 Jialll iulss 9390 (6 ,uSolid o puss Cog
e ad sl el ol

Gl a5 ©jgm a5 03,5 (oo ke FOB 2ol )y sl j5ige (hie it b g5 (o welatd cgz

NGV PRV S ARG OV N P PV UG CR RV

g a2l (e (85 e 4 3L SR H9i5e 590 et 0958 5 (s3Il o, 0926 4y Az T L

a8 (Bl o ) oigd wiS s ( Deceleration Time ) ndats & 90 40 1 e &> g9

(5y50) Bras dy50 5 syl & G ) 00,5 Cual i jsl (6l (S50, Cuoglie il x> 4l 20 5

:pay) a3g0 0 Reset factory slxil o,

To change the HO3 data, it is necessary to press the and @ keys or the and
@ keys simultaneously.

If HO3 is set to: Function

0 Disables initialization
(Settings made by the user manually will be retained.)

1 Initializes all function code data to the factory defaults

Initializes the P03 data (Rated current of the motor) and
internally used constants to the motor constants determined by
2 P02 data (Motor capacity) and P99 (Motor characteristics), as
listed on the next page.

Initializes P09 data (Slip compensation gain) to 0.0.

Reset factory yol,4, HO3
Omb bVl g, )b Sz loend bang g 4B 4S5 ‘)4:-15 sl bl ol s ol

S s 1, HO3 el b e
03,5 oo 5k Al 5 ey Sl 4y bl adS o, 8 1l ol ke S
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p.uLo.....c 0 oS C20 on‘)b

olan 55,95l A5 15,5 RUN o ama sy 055 JUd XL Jlims 535, 551 Jl>
59 anlys JOG (gl (€20 ) oy iy x5 LuilS 3

PR e Ay o Sdes Ay yaS
gy pi B27 pal )y bawsgs Glgie | 55 nl (2,5 4l 0 Skee
455 s N.C lgies 30B ais 5 COM i 30C 4 e 4, o

L0l o N.O &y 30A

el | e s Shee

E27 0 Al dalgs s, 5ieul s RUN &g 4o

E27 99 ol anlys Jad a5 el o ollbas 550 90 &jao o
Slep anxl e E27 lolats & jiin sloo o)l o>
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UL Jow 5yl aScis
31581 cins — I

3505 #81 lyie b 59 3 UL Joe 5,5l a5 b 131 S bl g
RJ-45 &, — 1

a4y bgyye sledlie i — 2

1:5V > (7 /
2: Ground @ @ (/J ‘?) ‘/) @ @ @
3:NC
4:DX- Y1 YIE FMA C1 PLC X1 X2 X3
5: DX+
6:NC
7 : Ground = E T v >
BooX vlo||2o|2|2|2|2
RJ'45G) 87654321
)% 6$6$6$6$ DX+ DX- 13 12 11 FWD REV CM
t_..,dum:

30A 30B 30C
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yogml gy wlebid — o

S Slewdas— 1
Change|
Code Name Data setting range Irr:‘cerﬁt- Unit| when cc?ati?'x [s):tft?:k
running pying 9
y01 | RS_-485(Station address) | 1to 255 1 = N Y 1
0: 2400 bps - - Y Y 3
1: 4800 bps
y04 (Baud rate) 2: 9600 bps
3: 19200 bps
4: 38400 bps
y05 (Data length) 0 8bits = =] X Yo || 10
- - Y Y, 0
e (Paiity. chieick) 3: None (1 stop bit for Modbus RTU)
¥ (Stop bits) 1- 1 bit = || X Y| o
H30 | Communications Link Frequency command Runcommand | _— | - | y | Y | 0
Function 0: F01/C30 F02
(Mode selection) | !+ RS-485 F02
2: F01/C30 RS-485
3. RS-485 RS-485

Sl o9l 50 45 bl g0 4l 94 51 590l SRS o yimd ()0l g 5901 H30 il
B18 51,83 sue ply Sl 1T

5yl sl S Jlaps 155 Joleo s

Group Code Name Group Code Name

F 0 00+ Fundamental o 6 06w Operational function
function

E 1 01n Extension terminal M 8 08x Monitor data
function

C 2 024 Control function of J 13 0Dw Application function 1
frequency

P 3 03n Motor1 parameter

H 4 044 High performance d 19 13n Application function 2
function

A 5 054 Motor2 parameter v 14 OE+x Link function

b 18 12n Motor3 parameter w 15 OFH Monitor 2

r 10 0AH Motor4 parameter X 16 104 Alarm 1

S 7 07w Command/ Z 17 1u Alarm 2
Function data

(Example) When the function code is E15. the Hi byte is 014 and the Lo byte is OF.
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s aseud s ol Joua

Olygimwd | Hexw,ol | Decimal o ,yof 0313y olie Olxwdgs
S L 5,8 Jade ool cpl 4o ool o,lg ae
SIS b s 0705 1799 oLl owb 2, oot 2 ) )9
A (oo imles jliel o8,
RUN / O, Sily S o ol o 1 lade

0706 1798 55 g i ing 2 e

STOP )
BByl iz 4 lage
o 0007 7
xS ol
o 0008 8
Sy
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55 PID

:iMaster Ul sl 590! lawgs J o5 PID

2l 3 Sl eyl SO ailacedign S s JpuS PID ol eols rdgs deddie [0 a5 aigSiles

Jo3 5l (Frro

3850 J 7S sl Goyb 3 45 qaay 599 U g 4y s dlgl s S j0 O JLad s

90,500 Uy iyl Gasb 5l 4 Gy 590 S5 bawg 4z dlg) s o e O (o0 J5S

33, %e J5S 5ognl G 5l aS (B 590 J S Lawg 4 odied pllecs S lan ol S

03,550 J5S senl Bosb ) &S )5 Slap oaied (B 90 S lawg 4l o sles S
St PID 8 witnns o lgie |y Jud ! 51 oledlie 5 lelis ol ao

58> Slelo plas 5o Loy Of jLad plaislo ool ly Slil j0 0,8 J55 o ) aid iz Jlaisle

5 55 dilie el o 5V wlid Js coils wunlsss Ol Las coly ) S Sl g 03s g

ST USiie ol @) el 02 aimlgs o ISt T i ol 3] et Sl B e 4 A
Wg&.’.la..uﬁwd‘sWoém‘bb‘smuTuﬁ)dgw)dwA.i:JLQALo.OL.:

Ao I B3 &g HLid auteis

4 )Fge g Mo (b pdgy leyd Hige 4 b jgmin WIS C8l e a> o Ol Lad dBga ya
ol a0 S b gl 5 a0 Sy obml Gl @lge pam st (nl ) WS S a g9,0 Sy
Oy a7 & 9 (90,5 58 ooy (23 el aSl Wi dndo (25 Ay it 0 o & £99e
Sl LS & aoy pylie sla (b (hgals g by, 03,500 Shgals 0 )go sgige elgsds lade 4y jLad
g b (roed 53 9 93 Ke oy 9 e Spde yos (il oligS sl aSlhy ol 5 a4z (38, YL
00,50 0bj 5 08 polie o s jf (25 o Jlad g 00 S Co o ) 3oyl
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U 50 9 9l 5B aw Vsl ey i 0ads fate joige CendlS £9d50 (nl (35 Sib sl I
HLid Lansids jgaiw SOl Sl cpl jo 098 1S PID &y5my ADT 590l G oy
P ablae pj Oygea IS ogomi p S1o Ssly . oged eolitul sl g b3 e 0 O

o1 5Ads i JLES ABT Jas

Set Value ’(SV)

i —1)
U

Pressure
Sensor

CilEib E ea ol

Process Value (PV)

Feedback Signal 4-20mA

-

SHAE Sas

a5 (SV) 05 slys s o olgads JLid o Cuger oo Sgtire 003 YUy IS5 50 &5 jshailen
Gl 3l b s ade 5yl wled pudais Joxe ()T 511 (B pae O olgsds jLad wilsta 50 )
51 e dglie 00t 0elas (SV) oo by 5 (PV) odilys nny agy5 55 00 o yguniis
b amiie ial33l oyl 1) jgig0 590 ol (SV) oads pudass JLid Jlade 5 1S (PV) L3 jLid
a5 ol 1y 590 oud pedass alal 4 LA o) (ae 4 g Ay 0l pedal gllas alal 4y ,Lid
i 5l b 5 (L oS b ma i (o 4y L 4500 ) s 2 & 515 e
45 WIS ey 51 4 55k Koo oS ol b lee (20l 50l Lag j5ige j99 35, oad el
20,50 S5 VL S 0)bgs jLid a5 (azme ay 5 99,500 Jigels NS ey Djgans] )

:&o.c;b)e..ag)lsé‘l):?\uib

Ol dg) bz lid cpall cga aid s laisle SO 0 Ol e K &S 0S8 Jlie ol 4o

n\)PlD CoFa ey )90 ‘-JJ"'“S 'Ia'“’?" ‘) u:jfa" “-’1 )st M‘Wg&wﬂ oAl s JSLMJ L‘:’e)“l‘

2l o] 5V Slids Sl 5 wiles (Bl b ) jo T i adian o eales J S 590

et Value ) sps 43,5 a5 5o 5,5l 53, poly o a8 ol e -

10605 sl oo 20 64 s )i rmnil s S Loy (e O ) s Jlas
25,5 Jeog iyl 4 g 0o suily>

35,5 walats 5 O ey e abais -

o 48,8 a5 5 el 15003220 163 Ul ey -
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S ETY)

S S gyl —

MCCB or
F::;z ;:g:f RCD/ELCB DCR (Nole 3)
Mooy, NoeT) MC(Note) Bl 2

S0/60H: :K .
of ’ & S

single-phase o | (THR)
100 to 120V 7 ol L d \ =0
poleny A I T #=S\\C 4 G |
RCDIELCB i - | Main circut
Power supply (Note1)  MC(Note2) P(+) DB N()
three-phase o ! pddagat) |
200 to 240V X ——y
50160Hz A
or X |~ v -
three-phase : / il ;
380 to 480V f-“yﬁ » 7
50/60Hz
Grounding terminal - Grounding terminal
4-2mA L {p)| c (24V)
Sensor

C1 Set Value
/ (SV)
Process Value

(PV) /
STARTKEY FW

cM
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o3 e il iy 5 —

- . . 2 _ .
Two Sl 09,5 pb _ | eaS | sy
0955
4l lade sl 5y
adgl Jlade 4 b il b 1 Data Initialization HO3 H 1
PHESLY
Fosml 4 seiae Clasin (43,5 3l
e Ol 1hp Motor Capacity P02 P 2
. Motor Rated
. L; .ls
550 sol uilS 50HZ frequency FO4 F 3
S peasSle uilS .
e 50HZ | Maximum frequency | FO3 F 4
)Py
Acceleration Time 6s Acceleration Time FO7 F 5
Deceleration Time 6s Deceleration Time FO8 F 6
05,5 oz 5l 51 yaige cuddh (b 9 al> yo plonil 51 b 2 a g
Auto aug pl! .
o 1 Auto Tuning Po4 P 7
Tuning

Jsba 4y alaal via ISl 5 plaise o8 (S TUNING 42 & 505 i) s4l 9 Ala s sl sl 3l any
Al LS Ll aalsil

Fosi) (A8 Ghgad g iy 0 9ad

Jie s 3,k 3l g5l ol

1 Operation Method FO2 F 8
FW
b s b Jowo lodns 5 y0] (59 poguailiy s yxi
Olgiay r“?;\*/“ 2 3 | BuiltinPotentiometer | E60 E 9
giny oty !
Olye r“?;*\;‘ 2 1 | Remote Command SV | 102 J 10
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PID ao bl

PID (6,5 s ol ‘ 1 ‘ PID Mode Selection ‘ Jo1 ‘ J ] 11
PV dg) bas O jLid Sousd 6399 0lgm 5590l Sy SoIUT (68959 iy 23
Terminal [C1]
PV sies Sk :
Olgx (£Ly> (69959 5 Function E62 E 12
. Terminal [C1] Input
4-20mA ol
- 0 Range C40 C 13
Olopisy sl g (ol (L0 20 64) wdiloo ;L 10 G0 (539,9 jgmuiw 45021 b a2 b
85,5 plamil Ji5
OHZ 5,5 5,8 Jila> | 0 Bias Frequency F18 F 14
Iy (79> e Min Analog Base
(4mA) 0 Point
b oo s %20 | oBar=0mA=%0 o c | B
(Obar) 0Bar=4mA=%20
G B Sl Max Frequency
50HZ %100 Gain Base Point 39 ¢ 16
) it 5 ke Ap/lalogBInpu; G_atin
. ax Base Poin
Les 5] 10mA | ¢
2 Al 2 %50 | joar=2omaA=%100 | 7 | C | 17
(5har)  wiww )8 5Bar=10mA=%50
Reference frequency
A
Gain
(C34 or C39)
Bias ]
(F18) Point A
0 Bias Gain 100% Ansion et
base base

nnint nnint
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Dyl — 2

oo o 10 41, Sitoles oo, SV e sumlie gz |, E43 ol lozd -

L0 e Kigles b ol ) 005 (o0 melatd e (n S 59, |y ol pely Jlade -

058 97 (9 S (o0 15 @ et Fogl Sl nl 8 ) o0 SyLl ) HEee -
oS el IS £9,0 y5ige sl 0 0 (2

s ol o ams iales |, 50 sae Kinles g9, SV i b wils e |, pgly Jl> -
Saled 55, PV jLad oo svaline (gl 457 09500 Y f jLad 50057 IS5 9,5 5ige
a5k algd b (o9, Jlad Sigled 0925 O 90 10 ) s ;18 12 (5, |, EA3 e
ety ams Lilei |, 50 ,Siuled e ol Sl ol 10 4 (s dl jo
PV jlaie b gutrise s |, aislos P (Gain) a0 by o a5 J03 el )b ladie & yguais]
295 a5 50 o,

sl jo aes Goles 1, 100 sae Kioles (59, SV jJade b ouils e | polg JI= -
9, PV JLid jlade oanlis (sl a5 05500 YU o JLtd 5wy (oo (tal381 55550590
100 Sioles Jlade ctwsl b cpl 0 a5 udosse J,8 12 ¢o, 1, E43 Jlade Siules
I, ailos P (Gain) @ by ye a5J03 il )l Jade &jganl pé 0 smo Sialei |,
00,5 0025100 (55, PV Jlade b pupvos yuoss

P48 wblow ©ygais] 4 PID J s )5 by -

s b Sl ol 0ty e sste |y pees 3,Skae 5 00 Jag o)lg P oansS JyuS ozl -
by 31555 s 4 g s i a0 P osiS 5 g g bl sl ISl
ol sl Sl gl e Js aiSee yho |, JFaile sl 5 oad es oy | oansS S
Oy 4 .dbloe canlinls 457 00,5 salgs 4dls] v 4 OVERSHOOT , UNDERSHOOT
AiSere i) a1l Sliligs ply ok Jae olg D oaisS J,uS o

PID IS (5 alipes gy P OIS L dlas el Pl LSS b sl ey

5 " /\
= I |

.o ; Laf % /:\\
H\N——1 'V A
7 1/ 1/

/ )i

B
%R R
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— sefal de : P )|.>.blo b&%)&’

referencia

JO3: PID P gain
Range: 0.1 ~1000%in 0.1 %

Initial value: 100.0 %

0

2 o9 wls> iy gl (555ly Sy all i Polaie az 58 YU diged SIS b

D Ko s 0l leog 4 el 5L polie gdlge san

eferance sig

A/\K'—Q reference signal
.1 )|..u.o D sl

Kp=1 Ki=1 Kd=1

JO4: PID | gain
Range: 0.0 ~ 3600 Sec in 0.1 Sec

Initial value: 1.0 Sec o

2 I3 952 98l55 iy s 25Kly g il 718 | e s 2 VU wgai ST 5

29,80 s GBI losgs a4y sy il polie &lge can

15

JO5: PID D gain
Range:0.0~10.00 Sec in 0.01Sec .

Kp=1Ki=1 Kd=1

Initial value: 0.0 Sec

O drlgS Jlins i (2955l i pw wib i D jlade ax 0 YU diges 1S 5D

28,50 R ool lug a4 ey YL polie é’ély w2 0 s
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iMaster Ul 5 ,o0! (Alarm) slalhs condd

Alarm Name Alarm Name
code code
OC1 dbH Brakingresistor overheated
Instantaneous
Motor 1 overload
0C2 overcurrent OL1
OC3 oLu Inverter overload
ovi Erl Memory error
Keypad
Er2 I
ovi Overvoltage communication error
ov3 Er3 CPU error
V] Under voltage Er6 Operation protection
Lin Input phase loss Er7 Tuning error
RS-485 icati
OPL | Output phase loss Er8 coerrr;g]rumca lons
. Data saving error
OH1 | Heatsink overheat | ErF Duringunder voltage
OH2 External alarm Err Mock Alarm
OH4 Motor prote_ction Cof PID feedback wire break
(PTC thermistor)
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