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Top |100 mm
Bl FVR-Micro | &ishf
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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00 to 240V . (Note 1). MC (Note ?)
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or VA |
ingle-phase o | |
00 lo 120V | !
50/60Hz MCCBor
RCD/ELCB
wer supply (Note 1)
ree-phase T A i
00 to 240V —X
50/60Hz | <
or X |~
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B0 to 480V X o~
50160Hz L2 el
Grounding terminal : Grounding terminal
( Power supply to (N%teﬁ) e _30;: I TCOWO[C"'CU“'
-§- potentiometer b [13] :
= : i O |1 Alarm output
Voltage input o 12 W
g’ 0to+10VDC [ {11 +10V _O/ENK 30AL | tror any fault)
< currentinput [ (+) —F———4—¢ [C1] Q.
\+4 t0123 g?(og ) =g {1] SOURCE|(Note 7) . DBR : Dynamic Braking Resistor
; s FMA] DCR : DC Reactor
Anal wr | 21T oY | RCD/ELCB: Residual-current-operated
log meter |_L. : Protective Device/
ouT:0~10V it : ! Earth Leakage Circuit Breaker
= : MC - Magnetic Contactor
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Program/Reset key

LED monitor

Function/Data key

RUN key Potentiometer

STOP key

{ \
Down key  Up 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:Pressing this key switches the inverter to Running

mode.

Pressing this key after removing the error factor will

switch the inverter to Running mode.

= |n Alarm mode:

Function/Data key which switches the operation you want to do in each mode as
follows:

B |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).
etc.).

® In Programming mode: Pressing this key displays the function code and sets
the data entered with thef:{\)and l@ 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.

W n Alarm mode:
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Inverter
1
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[ W
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83

STOP —ﬂ-.-ﬁ'_ X1
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Page : 'V



s BB (slog
Frglsza s oalsS
(‘)j¥;j}" “:4‘:;r~° ‘_:i*‘blsr Li <_Ji*i‘jfé‘)

S Gl et 69y 5l FosRl o oS8 s — )

% S 69 pely Bkl skl (e W B i — Y

(3t SoliT (63959) 5yl 5l )l poly Gasb 5l 5yl (29,5 (S B puis — ¥
Sbo> Sl o959 &1 yb 3l el (29,5 B s — F

(Multistep Frequency ) sk < s sl (25,5 (3l5 3 et — 0

Page : \A



95 3 ()95 g0 B 2 Cak yuw it ) 5 90 (2955 S 8 i — )
pomb 4 gy g Yh gy b s gl 0y (S

cawms L 5FO1=0 el — il

IRy (H5ise Loy ) H9i90 (25,5 uilS 8 ales L5‘° s by Jl— o
coeps GmalS 1) sl (e, S8 wlsis [ (et Lawg 5 9o

(g g0 oo 32 C€ pw i ) 901 (29,5 Wil )8 i — ¥
NS G PPy @b

Caems 3 FOL =4 )l —

LS Ty COgge S ) (29,5 o8 0dlsie o (S s, . psly by Jo —
AS ol

(890 S 33 S s puadi ) 5 5901 (29,5 il )8 i — ¥
(&3We SeIUT 635,9) el 31 Z 15 polg 31,0

Snled ot 1) 5 sl sl b= all

FO1=1, F18 =%0HZ, C34 = %100V, C32 = %100HZ , C50 =%0V

—fr [13]+10V
Voltage input ||, o !
0to+10 VDC || yi SKQ’Hf [12)
—y +—¢ [11]com

P50l (Z9 Rl (Cenly Coom ay poly (a2 ) IY Al 5Ly alBEl L Sl cal o
okl (295 R (G S dpgly (B 2 ) VY b 5Ly 2als b g a8l
Sl o rels

Page : )14



I (5ige WS p2 Sy pud' ) Fygl (295 T i — ¥
Sz ST (50959 sk
Seles melas 1) 5 sla el b — ll
FO1 =2, F18 =%0HZ , C37 = %100HZ , C39 = %100V , C50 =%0V
C40=0 (4 ~20ma) or 1 (0 ~ 20ma)

oo Lzl 1y Llie 85 e Sl — o

-

Current input | (*) -+t [C1)
t410 +20mADC | () 4 ey [1]
or0to 20 MA ' s

2 659959 Ol R Ly Gl sl (o295 (W58 CL by 699)5 lr SRl L
sl oo Al (295 S8 4l

Page: Y



g (H9i g0 (WS 3% i pun yun® ) 33 ygi] (22955 S )8 yundi — O
( Multistep Frequency ) S
b9y & pmled 58] Shsnl (23 8 el Jlemms Slessys ey medlese S

Do sl ol )by audas — all
EO01( Digital Input X1 ) =0, EO2( Digital Input X2) =1, EO3( Digital Input X3) =2

25 Jgaz bl » CO5 ™~ C11 (slo el )by oo — o

SS8 S$54(X3) §82 (X2) §81(X1) Selected frequency
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OFF OFF OFF ON CO05 (Multistep frequency 1)
OFF OFF ON OFF C06 (Multistep frequency 2)
OFF OFF ON ON C07 (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)
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P09 B30 % 3.3
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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 pattem)

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)

(550 68 olid loy) odigd o e loy ((Acceleration Time ) : FO7

(5ige i oy ) oaigd WS e sley (Deceleration Time ) : FO8

a4l 5 i g Al S &g a5 05,5 s Jlaie FO7 fall iulis yige 5,50l oloj pulass cu

R PR L )lm )--0‘)[4 u—"

S S 59 a5 55,5 (28 oo FOB 5l oo pgise hie it b i o ol g

el oas s e sell ol 4 sl £l

B9 aplyzs (yleyd IS w4 65LS K00 j9ige 590 kS 0920 g (Slal ol ) 09 4y Az g5 b

FoS (g ) odigd 1S o (Deceleration Time ) s & 50 10 b A g3

(5l B ran 5550 5 (gl 4 Comd ) 00,5 el Ji 50l Sl (g0 Ceoglio Wb Lai> a sl Ve

;093 2390 40 Reset factory elxil jog, (¥

To change the HO3 data, it is necessary to press the é[”) and (/}) keys or the @5’9 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
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 « by so yiol )b HO3

ol YL &) s Sz Sleinnd g G iBlo 45 ) Rl 05 L bl ol i 6

2 s 1, HO3 el lade

W ,T e b Al S Sleglass el 4 b el &S w8, ) el ol e S

Page: YY



. JOG OPERATION g0 55 39! (5310l ol ( F

cpeled 25 JOG &g 1) Jluzns Gliedsys 5l (S sl bl JIG0) cp

69,9 peald Sz - 0 a5 JOG lgin 1) X1 Jlioms (68959 02,8 4 Jlo ol 5o

oe2 ) FE01= 10 ol ol JOG lim X1
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S 0 3hs 390 ,9leaS A B awms il sl ojlail 4 |, FO9 s (&

39l 7955 S 38 oy 35 alisd (A

WAL Vel i 5l 050 (S8 ST 058 05038 (sl 55 9550 e FO3 el 5o

Ceed il S 1 FLS il lade sl
Py ygl v il 58 eudasd (A
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Net work

tUL Jow yiyem | aslll
381 s —

Sged ] lgme G5k 99 51 UT Jue )50l aSed b )38 cdnw LLS )| e

S 4 by ledlie s — ¥

1:5V 7 (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 >
Boow l\o2||o|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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Fogml g9y leadis — o

Change| L
Code Name Data setting range Irr:‘:r?{ Unit| when cz?ati?l 25;?:“ )
running RyIng 9
y01 | RS-485 (Station address) | 1to 255 - N Y 1
0: 2400 bps - Y Y 3
1: 4800 bps
yo04 (Baud rate) 2: 9600 bps
3. 19200 bps
4: 38400 bps
Y05 (Data length) 0 8bits = ¥ Y. | 0
= W Y 0
yoe (Rarity. chisck) 3: None (1 stop bit for Modbus RTU)
yo7 (Stop bits) 1 1 bit o B . 0
Fosal gy 4l Gk 5l S8 ol g leyd ogze el b wladas — Y
H30 | Communications Link Frequency command Runcommand [ _ | _ | y | y | ¢
Function 0: F01/C30 F02
(Mode selection) 1: RS485 Fo2
2: F01/C30 RS-485
3. RS-485 RS-485

L1l nl 5o o8 il oo oS b 51 5550 U gm s SISl g 53,950 H30 520l

Sl 133 sae ply ol

Group Code Name Group Code Name

E 0 00H Fundamental o 6 061 Operational function
function

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

(o} 2 024 Control function of J 13 0DH Application function 1
frequency

B 3 03w Motor1 parameter

H 4 044 High performance d 19 134 Application function 2
function

A 5 051 Motor2 parameter y 14 OEx Link function

b 18 120 Motor3 parameter w 15 OFn Monitor 2

r 10 0AH Motor4 parameter X 16 104 Alarm 1

S 4 07w Command/ Z 17 11w Alarm 2
Function data

(Example) When the function code is E15. the Hi byte is 014 and the Lo bvte is OFk.
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s aseud sl ol Jogus

o0l . -
Ol ygimwd odld woldo Wlousys
HEX | Decimal

) 90 b1y S8 Jlaie oyl cpl o oo o)y sae
OIS b s 0705 1797 ’ e
A2 oo Gloled Jlacl o)

0,5y Sz 4o Ol g ) lase
RUN / STOP 0706 1798 0,8z gz o Solisl g ¥ lads
@y g b jlaae

ACC .5 oles ole; 0007 7 e ooy ACC gz Jlas s oy ol ol 5o

DEC &g L) 0008 8 ey ol DEC cgz Sai ae ey ol ol o

DAL (69,15 slells

25399 H30 yiol ;b ol
815 51,83 sue il Sl 1T Gl ol )0 a8 Wil (oo 4 @1 ,b 31 57 il J S ¢ o yiuwd Sl gz 53 sis H30 el )y

Sy ol 1) Hladie ol (15 (oo B25b 99 51,1 (el sl

oadd (g0 )33yl 1551 jlade 9 00 H30 yialyly 8,19 55550 (535 (Sleatmnid brawgi (sbay (32150 2 hmwd g ()

oS (g0 Jok 315 SBAS ©y3ua i ygial By 9 4K p3Y (Glb Sy e 4l ploxil 1w Sl el 5 28! 4l B4 @ 50 51 (Y

(o K Station o)y €¢——— 1E 0003 03 S8AFD —> (=t s»Error Code
(il ) jrmiry S 33 2bg )}d:
(b 33) Sypar 3 3w Jlowos 150 a4
(b ) fiygal slesaly b 95 35 H O Jlos 10 08 (<4t S 30 dec=1E hex
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60.00 HZ (59, 5 559! 52955 (15 13 putiis 1Sl

g aligh SO5 ytuns ) 53 60.00 sue Hlodie (Gl HI5 ol plxil gl 5
60.00 dec — 5 1770 Hex
S

——» 07 Hex
05 dec

01 06 07 05 1770 96
— T T Tewo
———» 05 Heh Stati ’/ #
tation J S05 * Error Check
Sy S y3 ey S 60.00

RUN ;5501 55hil ol (ylo 3 3 Jbho

203,51 3153 S06 yuos ) Hladie Juuwl H5 ool plxil gl 5

Bt . . 0i @6 © 06 0001 A97F ——» Error Code
1 byt - - - - - — 2 byt
1Dyt ey o 53 239 &S 150
2byt
S 06
1 byt 1 byt
5 ysisI Stop b ,s 3 Jbe
03,5 Jlusyl 355l 4 305 GBS (Giusly 5750 STOP (gly abl RUN cdlo 55 555501 551
Station o 01 06 07 06 00 04 697C — 5 Error Code
S 4548
1DVt jwmy K 3 g 2 S8 1 byt 2byt
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55 PID
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sl PID J 58 gt G plgia 1y Jed 0l 51 oledlie 5 Ldlie ol o
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Oy Ao 1 5 (39,500 5 oy (213 Sl Sl W deio (35 A s ) LS & £909e
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35 gt oS ) 5 90, 5e ooy 5 y5ge e yos (D oligS el aSl oad B 4 pe (25, YL
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P abloe p) Dz I8 0920 ol 5o Saly - aged eolitul ol g b3 e ;0 O

o1 5Ads i JLES ABT Jas

Set-poine Signal 0-10V

Pressure
Sensor

Sk B yes ol

Process Value (PV|
Set Value (SV) Feedback Signal 4-20n(vA )

_T:’ .

Input

S

fﬁﬂ: 'f‘ _!JI\

3
SHAS S8 Gistpues I

aS (SV) 0 aalgs i j0 olasds jlad (dal g (e Sgie 0asa YU S )0 a5 jglailan
Gk 5l s jled fude 550l soles pedais oo o] 511, (8 pae o olgsds jLid wilgie 45,
;‘A&AMLMOM&JG.J(SV) )‘A.&Abs(PV)o.\J‘?WLiBP)QOMM)W
U seoe ol oyl 1) jgige 90 abl (SV) oads aulass (Lid ke 5l S (PV) L3 jLid
4S5 2ol 1) jg0 oo eedats aladi 4y JLid o) Lazme 4y g duop 0dd pudili gllas aladi a4y Jlid
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S bl oy 0,55 @ (55l ;00 a5 ol B sl ralS 5yg0l bwg jeige 599 05, 0o it
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Fbes yga 5 sl )
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2l ool VL Sl (S il 3 b a3 Ol Lt 4t an 5 ol S 550

SetValue ) sgs a5l )3 59l (5, poly o Jlid oy Jomo -
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1y ey

S BB Gl =

MCCB or
F::;z ;:g:f RCD/ELCB DCR (Nole 3)
st s (Noto 1)' MC (Note ;) T DR

S0/60H: :K .
of ’ & S

single-phase o | (THR)
100 to 120V 7 ol L d \ =0
S060Hz O . 2\ G |
RCDIELCR i : | Main circuit
Power supply (Note1)  MC(Note2) P(+) DB N(-)
three-phase o | pddagat) |
W0 AN —X v
50160Hz A
or X |~ v -
three-phase : / il ;
380 10 480V ot
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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p3Y byl b i — o

. . . c | ») _ )
To g Jlado 09,5 plb _ | eeS | W,
095
&l 15 adgl jlado 4 byl yb ads’ jlade yudils )5 5
als Jlaae asls 5
adgl Jlade 4 o el b 1 Data Initialization HO3 H )
THESLY
Fogl a yeige Clasuin (10,5 3l
JPse ol 1lhp Motor Capacity P02 P Y
‘ Motor Rated
5 (gly Y
180 ool ilS 8 50HZ frequency FO4 F
SIS pousSle ilS 8 .
e ) o 50HZ | Maximum frequency FO3 F ¥
2P
Acceleration Time 6s Acceleration Time FO7 F o
Deceleration Time 6s Deceleration Time FO8 F #
59,5 oz b 5l Heige il (Fowa b A Ao o ploxil 51 b+ 4z g
AutO d.ujﬁ r:l;u‘ .
e 1 Auto Tuning P04 P Al
Tuning

Jsh 4 alaal dia SIS o) 5 adlaise sy 2 S TUNING 4 & 58 i) 3 Al e ) a) ) aa

I RIEIRAR

Fosh) GRS Jhigad g gy 0 9ad

Jlos s Gub 5l gslail ol

1 Operation Method FO2 F A
FW
b 5L il Jomo g 5590 (59 ko gy by p2i
o iegmslyy Ol
OFR 5;\7 " 3 Built in Potentiometer | E60 E 1
oF= ’“’S‘:/" " 1 Remote Command SV | J02 J Ve
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PID wo sl

PD s5w bl | 1 | PIDModeSelection | Jo1 | 1 | W

PV dlgl las OF jLid Souud (599,3 oo ¥ a0l (Sbyo SolbT 639,59 iy p25

Terminal [C1]

PV -les 5L . \Y
O ST S99 > Function E62 E
4-20mA Ll 0 Terminal [C1] Input 40 C V'

Range
Jo5 Oloadisd sl g (ol (o Yo U F ) sliilowo Jl Ve Be (63959 yguaciow a5yl b azgi b
25,5 plexil
OHZ 5 L5 3 Jslas 0 Bias Frequency F18 F V¥
S (79> e Min Analog Base
(4mA) 0 Point
10
125 o %20 | OBar=0mA=%0 e
(Obar) 0Bar=4mA=%20
5 sls 5 ST
&5 il 8 S Tas %100 Me_lx Frequenpy 39 C \s
50HZ Gain Base Point
) i 5,5 e Analog Input Gain
. Max Base Point

Led 5] 10mA | 9 IS

s 2SIz s € %50 | joBar=20mA=0100 | 37 | €

(5bar) g )8 5Bar=10mA=%50

Reference frequency
A

Gain

(C34 or C39)
Bias ]
(F18) Point A

0 Bias ain, do005 T o ot
base base

noint nnint
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PV o b qadise s |, ablce P (GAIN) ) bigyyo a5 J03 ol o o guasy
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© Rl e (gteal S cnl o oS mraane JLENVY (65, 1, BA3 e Sigles
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P48 abilow O gl 4 PID s, g
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Pl LSS Ll Zeuly
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Ao Bds ) atulgs b Sllug ply oo e 3
PID LA ()5 sl feusly P AAS L i ey

c

=1 =5
3

L

K K,
=0 Ki=0 K
K K,

S T AV
/ oy T, s iy
Y “ /
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— sefal de . P )|d..§.o u’q.).a}'

referencia

JO3: PID P gain
Range: 0.1 ~1000%in 0.1%
Initial value: 100.0 %

0

38 5o s (L8l g 4y Sl 5V olie @Blge can

_Ki=2 referance signal
A\ : )‘A.O.o (W Tgey

Kp=1 Ki=1 Kd=1

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

Initial value: 1.0 Sec 0

2395 s (L8N Glavgd 4y sy jnly polie aBlge can

15

s D)‘MO&JU)&’

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

Kp=1Ki=1 Kd=1

Initial value: 0.0 Sec

Sy MlgS iy w2555l ey a8l 0 D lade az e YL aged SIS Gb

58,5 s L8] Gy 4y el SV yiolie adlge san )5 Js
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iMaster Ul ;5 ,eu! (Alarm ) gbalks condd

Alarm Name Alarm Name
code code
ocC1 dbH | Brakingresistor overheated
Instantaneous
0C2 overcurrent oL1 Motor 1 overload
OC3 OoLU Inverter overload
OoV1 Erl Memory error
Keypad
Er2 I
Ovi Overvoltage communication error
(O)VA Er3 CPU error
U Under voltage Er6 Operation protection
Lin Input phase loss Er7 Tuning error
OPL | Output phase loss Ers RS-485 communications
error
. Data saving error
OH1 | Heatsink overheat | ErF Duringunder voltage
OH2 External alarm Err Mock Alarm
Motor protection .
OH4 (PTC thermistor) Cof PID feedback wire break
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