Orientalmolor LRTTER

HM-5019-8

b\ I\

TS LADCE—Z—1= Yk

FBLI > U—X

| English version follows Japanese version.

goon

I PPN

000000000 i P 4

gobbobbouggoboogooogon .........P.26

gboboooooboboboobooobogon
gboobooooooooboobobobobooooooobooboboboobooo
goobooooboobobobooboooooooobooboo
gboboooooooboboboboobooboobobobobobooo




1. oo n

oo0oOoooOoOoUooOoUoUooOoUoooObb™bObbooooooooUooOo

&D N ooooboobobbooboooboobobbobooobooboobon
- boooboboobgo

&D [] |[000000000000000000000000000000000000D0
goboobobbooboobuoobobooboobooobooboo

god ADD gbobobooooboobooboboboboooooobooobooboboboon
gboobobooobooooooboboboboooboobooobo

A0 DO

gogo

gbooooooooooobobob

gooooooobob

e 000 O0IOODUODODUODUOLOLODODODODOODODODODOD
gooooooooooobobonb

gogoooo

e DO OOLOOODOIODOOODOOOODOODOODO
gooooooobonb

goono

e 0 0OLOOOODOODLODODOOLOOODOO
gbooooooooboobobo

gbooooooooobobobooooogoon
gboooooobooboboboboobogoono

e 000D OULOOOIOOUDUDODUDLOLOULOODOODODUODODODLO
gbooooooooobobo

e 00D 0OULDOUODUDUDUDUDOULOULDODOUODUODUDODUODLUDbDOLbOODODOD
gboooooooboo

goono

e 00O OOOODOODODODOLOOODOODO
gooooooobob

e 000 OO0IOUODOUDODOLOLODODOOUDUDODODOLOUOOUDODODODODLOO
goooooooboob

e 0 OI0OUODOODOUDODODLDOO
gbooooooobooboboboboooooboobo

ggoooog

e 000D OOOODOODODODLDODODOO
gooooooobon

e 00D OLODOODOODODIOUIDODODLODLOOOLOLODODOOODODODOD
goooooooboob

e J00OLOOOODOODODODOLOOLOODODODODODODODODOOLOOOODODODODOOODODOO

e J000OOIOODODODODOLDODODODOUDOODLDODODODOLOODODODODODODODOO

e J00O0OOOODODODODOOLDOODOODOODODODODOOLOODOODODODODOODODOO




A\O O
ggono

e 00D OODOODOODODODOLOOOOOODOD
gboboooobooboboboooog

e J00IDOLDOOODUODODUDUDOLODLOLOULDUDODUODUODOULDDbOODOOD
gboboboooooboao

e O0ODODOOOOOODOODO
gbooboooooogon

goon

e 00D OOOOOOOODODLOODLODLDODLOO
gboboboobooobooboboboboboooooboon

goono

e 00D OODOODOODOUDODLDODLOOLOOOLOOODOD
obobobooooooobooobo

gooooo

e 00D ODLOOODOODODODODODODOO
gboboboooooogoboobo

e 00D ODOOOODODODODODODLOO
goobooooogoo

e 00D OOOOOOOODODLDODODLOO
gbobobooooobooboaooo

e 00D O0OOOODOODODODODODLOLOOOOOODODO
gbooboooooogo

e J00D0ODOODODODODUDODLOLOOLOODODOODODODO
goobooooogoo

e 00D OOOOOOOODODOODLDODLOLOOLOOLOOOOODODLDODODOODOOOO

gbobobooooooooooboan
gbooboooooogon

gooo

e 00D OOOOOODOODODODLOOOLOOOLOOOOODOODO
gbooboooooboon

e 00D OOOODOODOODODODLOLOLOOOODODODODLOOOOOODODODODOO

oboooooogo
gbooboooooogoo

e 00D OLODOOIODODODOUDODLOLOLOOOUDODODUDLDULDODODOODODODODLO

gboboboooboobobobooooooobooboboboo

e 00D OOOOOODODOUDODLODLOLOLOOODDODODODOOOODOO
gbobobooooooooooan

eJO0ODOOOCWOCCWOUODOUOOFFDY H” ODDUOMmMOooOOooobooo
gboboboooooboboboboobooodg

e 00O DOODOOOODODODODLOO
gbobobooooooooooan

e 00D OOOOOODOODODODODLODLODLOOOOOODLDODLDODODOODOODOO

gbobobooboooobobobobobooooobooon
gboboooooogo

e 00D 0OOODODODODODODODLDODLDODOVYCDODOULOOOOODODO
gboboooooobobobobooobooooooobooboboboboooobooDbo
gboboboobooo

gogooooo

e 00D 0ODOODOODOODODOUDLODLOLOLODDOODODOD
gboobooooogoog

e 00D OOOOOODODODLDODODLO
gbobobooooooooooan

gooono

e 00D ODOOLODOODOODODOUDODODLODLODLOOOODODOD

A\

goood




2. Jouooonoi

AT O

e 00ODO0ODOOOLOOODOODOODOODODODOD
gbobobooooobooboobobobobooboooooon

2.1 0O0O0OOd

gbooooooobooboboboboooobooobogn
gbooooooboboboboooboooobooboboooooobooobobob

OOODOD s oo I OO g
gooboboooboobooooboboooo gooooo.. oood
gbobobooobooboobooboboooo gboobooooooobobobobo

OOODOD ci s oo goooo@Mme)boooooooooooon

gbooooooon OOOD e oon
OOODOO e oo OO0 s ood
OOODODO i ao 00000000 god
O00D000000D0O e o

OOOO0OOD0OO o oo

goooog20Q0u400

gboboboooboobooboboboboooobooboobooboboboboobooboooboaoon
gboboboboooboobooooboobobooboo
gbooboboboooooooobooboboboboboooboooboonbo

0oog 0Doog CEDDOOD
8;1\08‘;2_2 NoTo0 | UL File No. E62327
D000 | ENG0950-1 DEMKO
Emggggié ooooo ooooo
nooo 3;5;\02‘2’2_2 oz | ULFile No.E171462

EN60950-1 U DEMKO
0 FBL575Sw-0 000, FBL5120SW-O OO UOOOENODOOOOOODO

[DOOO] gboboooboonmmogobz200b00Ibobobon ENODO
gobobooooobboboooommooo3nobooooooooooon
goobbooooooompr4ooboobooboobobobobobooobooon
oboobooooooog

go EMCOOODOOOODEMCOOOOODOOODOOOOOOOOODOOODOOOODOO
gbobobooobooboobooboeMcoobooboooobooboon
EMCOUOOOOOOOOOOoOOooOobobobooooonog
obobobobobooooboobobobobooooooo



2.2 J0OOoOooobooobooooon
FBLOOOO0OD0OO0OO0O0000000000000000000000
00000000000000000000000000000000000000000000

Ul oooboobobobooboobooboboboooo
gboboboobooooboobobobobooooboooboboobobobo

m(jjggogo
gbobobooboooobooboboboooooooooboobobon
gbobooooogoboooobobooooooooooboobobobbobobooboDobDoboboboo

ooooogol1 0z gbooooo gooogno
FBL575AW-O FBLM575W-GFB FBLD75AW
FBL575CW-O FBLM575W-GFB FBLD75CW
FBL575SW-0O FBLM575W-GFB FBLD75SW
FBL5120AW-O FBLM5120W-GFB FBLD120AW
FBL5120CW-O FBLM5120W-GFB FBLD120CW
FBL5120SW-[J FBLM5120W-GFB FBLD120SW

02 DO0O00OO0OO0oO0OO0OO0O0oDOo0ooobooooo
ob FBL575AW-50 gooo1:50 0OO0O0O0O

s 0000000000000 0o0booboboooboooobooon

oooooool oooooo 000000 |obooooo|oooooooooo3

FBL575AW-A FBLM575W-A 0

FBLD75AW
FBL575AW-GFB | FBLM575W-GFB 0o GFB5GO
FBL5120AW-A FBLM5120W-A 0

FBLD120AW
FBL5120AW-GFB | FBLM5120W-GFB 00 GFB5GO
FBL575CW-A FBLM575W-A O

FBLD75CW
FBL575CW-GFB | FBLM575W-GFB oo GFB5GO
FBL5120CW-A FBLM5120W-A 0

FBLD120CW
FBL5120CW-GFB | FBLM5120W-GFB 0o GFB5GO
FBL575SW-A FBLM575W-A 0

FBLD75SW
FBL575SW-GFB FBLM575W-GFB 0o GFB5GO
FBL5120SW-A FBLM5120W-A O

FBLD120SW
FBL5120SW-GFB | FBLM5120W-GFB oo GFB5GO

03

gbobobobobtboobooboboboboboon

g0 bOoboooooboobooobooboboboboboooooboOobOobobobooboobooon



3. g

AD [0

e 00D OOOOOODODODODLOOLOOLOOOODOODLDODODODOOOOOODLODODODLODOOO
gbobooooooooobobob
elO0DOODOODODODODOOLOOOOUOOOODODODOOOODOODO
gbooooooobonb
e 00D OOLOOOOODODODODODODLDODLOOODO
gbooboooooooooboobob

gbob boooooboobooboboboboobooobooboobobOobo
gboobooooooboobobobobooooooooo

goboooooobooboboboooooboobooboboom

gooboooobobsoboboboooboon

goooogssobooooooooooo

gboboooooboobobobooooboonbog

gbooooooooobanb

gboooooooboobd

gboboooooboobdobo

gooooooon

gboobooooobooboboboboobogoonog

gbooboboobommmoooz200b0oIrgbobobog eENODOD
gobobooooobooboooommooo3booooooobboooooooobooboooooon
P40 000000000000 DOO0ObLObOOOOOobLDOobDOobDOobDOobOoOg

3.1 DObOouooan

A0 D

e 00D OLDOIDODODODOOLOOODOODO
goooooooobon

e 00D OUOODODOUDUODOLOLODULOUODOUDODODOULDODODODO
gooooooooon

A0 0

e 00D OLOOOOODODODODODODLDODLOOOO
gbobooooooobooboobo

e 00D OUOLODOODOODODODODLOLOODO
gboobooooooobooboobo

e 00D OLOOOIOODODODODODODLOO
gooooooooon

e 000D OOOODODODOUDODODOO
gbobooooooobobaobo

el0O0DOOOODOODODODODOLOOOLOODOOODODODO
gbooooooobonb

el0O0ODOOOOOODODODODOLOOLOOOLOOOOODODODO
gboooooooobon

e 00D OODODOODODODODODLOOLODOOODOODODODODOODOODODO
gboobooooooooooboobob
goooooooobon




gooooooooooo
gbobobobooooooobooboboboobooooo

m]0000000oOoooa m00000000O00aa
ooooo oooo oooo
= I =1 =1
|: H I — -
H ooooo
. ] { )
= T o
ooo

goooooooogao
gboboboobooboboboboooooooobobobob
gboboboobobooobooboboboooobooooooobobobobobooboooobobobOobooooon
gboboboooboooooboobobobobooboooooooboobobobobobooboobooo

RN gboboboboooobooboobooboboboooooobooooboboboboboobooboooboooDo
gbobobobooobooooboobo
gboboboobooobooboboboooboooooobobobo

gooobobboooooboboboooonon
gbobobooooooboboboboboooooooboobobobobooboobDoDo

gbobobooobooboboboboooooobooboobobon
goooogooobopst22 DOoOoooOOoobooOooOoOobOoboOoOoDbOOoOooDoOoOoOoo

gbobobobobooooboobobobobobooboooog
goooooooooonooog
oe0O000O0200 gboboooooobobobobooooog
gboboobooobooboobobobobooooobooon
gbobooooboobooboobooooon
ogoboboboobobooboobooboboboboooooo
gbobobooobooboobobobobooooog
gbobobo

gobobooooooboboboboooogon M3

oo gboboboooboooboobobobobobooooooobooboboboboooboooboon
goobooooooobooboboboboobooooobooboboboboobooooooobOobOobo
gboboboooooobooboobobooooooooooboboboobooooobo
gboooooooboobdobobobooooooboboboboobooo
gooooooooooboboboboobooooooboboboboboooooobLDobOobo
vbooooooboobobobooooobon



gooboboooogogd

s 0J00000bOoooooooo
gboobobooboboobooboobobo
gbobobooooo

ooo
oooo

ooooo
ooo
é“‘%ﬁ

000000000000000000000

y 0000000000000000

ﬁﬁf 0ooooooooon

. 0000000000000 00000

S?DMDD 0000 000 000000
0oooo0o0ooooo

goboboboooooboooobobo
gooboboo1zmmbgn

gbobooboooobooboobobobobooooooboon

gbobooooobooboboboboobooobgn
gobobobobooobooooobooboboboobooo
“go0r gbobooooooobob
gboboboooooobooobooboobooo
gboboooooo

oooo
ooooo ooooo
M8 10NOm(1000 fO)

3.2 JOnOoooogn

A0O

e 00D OOOODODODODOOLODOLOOOLOOOOODODODOOOODOODO
gboooooooobon

e 00D OODOODODODODOLODOLODULOODLOOUDODODOULODODODO
goooooooobon

A0

e 000D OODDOOODOODLDOODLOUODLObLODLODUOODLDOODLOODLDbDOODO
gbooooooobonb

gooooooooooo
gbobobooooobooboboboooooooooooboobobo
ogobobooboooobobobobooooooobooboboo

e 0000000000000 000OO0DOe 0000




0000 0000mmOd
O0000000O000o0o0oooooono oooooono

150
180
200

| ’E — 4-M4

13‘0 | ‘ 17

015

69 25 4-M4 45

10
19.5
e

45
25

N

gboboboooooooboobobobobooboobooboboboboboooobooboobon

gboboboboooboooobooboboboboooo
gbobobooboosocoboooooobooboboboooooboobon

gboboooooobooboboboooobooobooboboboobooboboooboobobobooboog
gboboboobooboooobobobobooooooobobobobooboonoog
gbooboboobooboobooosmmbdbooooooooboobobomm

gobobooooooooboobobobooooooobooboboboobooboooobOoDbo

gbooboooooobobobooooboooooobobooboooodaMmiooono

goboobobooobgoobooboo

25mm0 O 20mmQO O
=

gbobooooboboboboooooon
gboboboozommiOoooooooooon
gbobooooooobooboboboobooogoo
25mmO000000000000O0DO

\ AN\,
5 /

oo0oo00o000000000D000000



[ O

A0

e 000D OOOODODODODLOOOLOOLOOOODLODODOOOODOODO

gooooooooon

e 00D OLOOOIOODODODOUDLODLODLOOO

gbooboooooooooobon

e I000IDOOOODODODODODODOO

gbobooooooobobdo

el0O0DbOOOODODODODOOLOOLOOLOOOLOODODODOLOOOODLODODODODOOO

gbobooooobooboboboooooboon
gbobooooobooboboooboobooDoo
e 00D OOLOOOOODODODODODLDOLODLOOODOOOODODODO

gboooooooboooboobo

e 00D OOOODOODODODODOOLOLODLOOODOODODODODODLDODODOODOD

gboboboooooogon.

4.1 ODOooooooobbd

10

gbooobi1oov-1svoOoooooonog

ooooooo
030003000/min0 00 0000000000000
0000000dmin0 00

BRUSHLESS DC MOTOR
DRIVER FBLD120AW

gooLeEDOODOO

pooooon
0000000000000000000D

g0oo00000OO0O00O000O00O000O000O0O0O00OO0O0OO0
0000000000000000000000O00000000

EXT. | 000000000000000O0
0o0oo0ooooooD

oooooooooo

INT. | 00000000000000000

oooooooooo

0000o0o0PI7O0000O0OOO

>0000000 @O0 @O0

@ODO000000GND

}@,@DDDDDD

gooooooooooo OO00O0OLEDOO OO
00.5015003000rmin0 00000000000000000 SPEED@ PO%ER ooooooooo
gooooooo
000000000000000020000 S.S. @
00000000000000000000000000 ALARM
Jgoo0pooO0OoooOoos. sLowboOwNO OO Ooooooo O
Jeend se o) oalalulalalalaln
0oooooog oo EXT.-INT.
0Jo0.5015003000r/min0 00 00000000000OOOO @
gooooooo
0000000000oooooo20000
pgoooo0o0ooooooooooooooooooog |_O @ 1 1 INPUT COM
000000000005, SLOWDOWNOONO“L"O0ooong — —
ooooooooo i [@l[e) @ 2 2 EXT.VR
o |[J][O] il I
| =
@000000000 go D |s 3 CW
Q[0 —
LeQ | & 4] | 4 cow
@ |5 5 SLOW DOWN
/o @ |6 6 N.C.
@ |7 7 H
Actoo-11svo || € |8 8 Mé%
Ll @ @ |9 9L
@0O000 N| D @ o] | 10 GND
ne| €@ @ 11 SPEED OUT
@OO0O0D00000 Cre @ @ |2l | 12 ALARMOUT
VEXTA
Ooooooooooono ooooooo
Soooooo

ooooo M4

ooooooo

o© e
@
\




m0ggon
OINPUTCOMOOODOODOO
gboboooooboooboooboboboooooooboobobobobooboooobobobobooobooo
EXT.000000000000000
gboboooooobobobobobooooooobobobobooooboobOobOoboINTDODO
gboboooooonbog
OEXTVRUOOOOOOOOOODOODO
OFFY H U0DO0OU0D00O00O0DDOOOND " Obbooobboooooooobobooobobooooooooboboo
gcwoooooooooobobob
gbobobobooobooboobobdbOooN® LI oboboboboorFF v oboooooo
gccwooooooooooobooooo
ooooooobbooobboooboooooboN® 1" ODDboouoboboUoFF: H Dboooooo
gstowbowNO oOoooooooo
gbobobooooobobOoNd 1" bobobobuoboooobooo
000000000 000ooO0ooogooooogosdlsoos3o0or/mnbd000OoonOn
gbobobobobooooogonoo
goooooobOoOoFFY H DOOU0ooooooooewooooececwoooooooooooooooooooo
gbobooboooboobobobobooooooobooobooboboboboobooobooboo2ubO
gbooooooobooboboboboooobooobogon
goo0000DOo00obOo0oO0Ooobo00obobo0o0ooOoOooDoOooDboooosdlsOOso00r/mncDOOnO
gbobooogoog
ON.C.
gboboooogo
oHOOMOOLOOOOOOOOOoDOO
goobobooooooobooboboboobooooooooboboboboobooobDobDobobOoboo
OGNDO OO DODOOOOGNDO
grGOOobOobOoooobooboooobobobon

m 00000

OSPEEDOUTUOOOOOOO
gbobobooboobooboboboboooooo
gboboboooobzzogboobooooo

OALARM oOouTOOOOOO0ODOO
gboboboobooboobobobobooboooooooobooboboboboboobooobooobooon
LEDOALARMO O OOOOO0OOOO0ODOO0DOO0OO0OOOO0OOO0OO0OO0DbOD
gbobobobooooobooboboboorFFbObOoDO
gboooooooooooboboboobooooooboboboboobooo
gbooooobogorFO3I OO0 ObOoooooonoonDOo

m000D0
DoooQ
00 100v0 0000 0100v0 115V+ 100 50/60Hz0 000000000
0 0200v0 0000 0200v0 230Vt 100 50/60Hz0 000000000
0 0200v0 O 000 0200v0 230V+ 100 50/60Hz0 000000000
O00O00OLOLIVEONONEUTRALOOODOODOON.COOODODODOO0O0
000000LI0L0L0000000
OFGOOOD00OO00O0
$Gooooooo
AWG18 (0.75mm) 0 0 000000000000 00000

m0000oooo
e000000000000000

11



4

12

2 000

gboboboooooobooboboboobooooooobooboboboboon

gbobooooooboobobobobobooooogooooTrTibooooooooobooboboo
ooboo0OPl1704.6 DOODOODOODOOODOOOODO

gbooooooobooboboboooobooobooboboboboobooooboobobobooboog

00 DOO0O00OO0oOo0oDoOOo0obDOOoOoOoDOo0oOobDbOOoOoOoDoOoOoAwG1gsO.7smm)O0O00OOC0OODOO

gboooooogooo

gbooboboooooobooboobobobooo

gboboooooobooboboboooooobooboboboboobobooooboDbo

goobobobooooooboooboobobobooobo

e 0000000000

EXT.

oooooooooooooooo
ooooooooooooo
ooooooooog

INT.

oooooOo0oooO0ooOoooon
oooooooooo

0000
BRUSHLESS DC MOTOR
DRIVER FBLD120AW
N
oooo speep O) POVCV)ER
ss. @ ALARM
O
SD. @ EXT.-INT.
©
© % @ |1
x (O
= 2
2H 2 CHD] @ hnl
e
noooooooooooo | QK] || @ [4]
00.5m0O @ 5
vo | €8
@ |7
oooo actoo-115vo || €D |8
00 o1oovOo 115Vt 100, N
050/60Hz0 000000000 FL @ @ i
0 (200V0 0 0 0 0 200V0 230V 1000, Un| @ @ fo
50/60Hz) —
JoooooopPA400000000 N.C.| @ @ 11
r@ Fo| @ @ [
0o = VEXTA

EXT.VR.

N.C.

2
3
4
5 SLOW DOWN ——-o
6
7
8

[/DIZIDDDIZI+24V
oobooooboOoo0oobOoboOobOooooooo
1 INPUT COM boooooo

swiooooo
sw2oooooooog

sSwW30 000000000
OFF

sw4Ooooooooo

ON

H
,,'l['
M 2 IR
2

QLM

10 GND

3
goood goooooogooogo

11 SPEED OUT
12 ALARM OUT

oooooo
GND
oooooo
GND

[ XX
ooooooo




e J0000go0oogoog

gooo

Oog=

oooo

BRUSHLESS DC MOTOR
DRIVER FBLD120SW

SPEED @ POVC\SER

S.s. @ ALARM
S.D @ EX'IQ—INT
D. LAINT.

EXT.| 0000000 O0ODOO0OO0O0O000
ooooooOooooooo
oooooooood

INT. | 00000000000 DOO00DOO0
oooooooooo

goboooooooooo

00.5m0O

oooo

00 0200vO230vV+ 100,
050/60Hz0 000000000
oooooooP400000O0OOO

—{|MOTOR —
QlOI0I0IO
oeeelele

I/0

AC200-230V0

AL @

oo [NJo]Ja[sr]Jw[n]=

N

oo —

_E@
&)
®

—
o

DD D DD @|D|D| DD

HL3
VEXTA

4.3 0J0ODOOOOOOO0OOOn

ogoboboboboooboobobobobooooooobooboboo
gooooooobooooooooobbooooooooooboo o5mogooooooo

uo

000000[m]

CCO1FBL

CCO2FBL

CCO3FBL

CCOS5FBL

CCO7FBL

~N O W IN |

CC10FBL

10

—_

000000 +24V
oobdooo0ooOooOoooOooOoboOooooooo
INPUT COM npooood

sw2ooooooooo
sw3Dooooooooo

sw40O0ooooooo

3
gbooooooooooc

2 EXT.VR. swiooooo
3 CW
4 CCW —0
5 SLOW DOWN—2Fo
6 N.C.
7 H vz,
e
8 M ]
9 L bt/
10 GND ooooo

11 SPEED OUT

oooooo
+—>D; GND
12 ALARM OUT | oooooo

XX
ooooooo

GND

oo ocoboobobobooooooobooboboboboboobooboobobOobloSMUbOUbOoboobooboOoobOon

obobooooogonog

13



4.4 (J0O0OO0OO0ODOOOOO

AD O

e J00I0OUIDOUODOUDUDUOLOLDODUDUDUDODODLOLODODOUDODO
gboooooooboo

e 00O OOOODOODLODODOOOOOO
oboooooooboobobdo

e 00O OLUDOOOODODODODLOLOOOLOODOODODOODODODO
gboooooooboobobo

e D000 OOOODODODODLOLDOODODODOODLOODODODLDOOOODODO
gbooooooooon.

e 00D OOOODODODIOUIDODODLODLOOLOLOODOOODODODOD
goooooooboon

00o0o0gooooooooAwG1g(o.7smm)00 0000000000 CO0OO0O
gboboboooobooboboboboboboooobooon

gboboooooon
gooopoooooOooDoDoDoDDAWGIS(O.7TS mm) OO OOOOOO0OO0O0OO0OO0OO0OO0OO00000000ODODODOO
gbobobooooobooboobobobooooo

gi1iogooood

s 0000000 s 0000000
. ©3.200 . 3.2mm0 0 00 0O0O0O0O00O0O0ODO0OO00O0D0D000000
%]7@% %L O0DD000000D00064mm0 0000000000
© [ ommOO P 9mmO 0

020000000

goooooo 000000000 | 00000000 | 0000000AD
FBL575AW-0 FBL575AW-GFB FBL575AW-A 2.6
FBL575CW-0 FBL575CW-GFB FBL575CW-A 2.0
FBL575SW-[J FBL575SW-GFB FBL575SW-A 1.2
FBL5120AW-{] FBL5120AW-GFB | FBL5120AW-A 3.8
FBL5120CW-O FBL5120CW-GFB | FBL5120CW-A 2.7
FBL5120SW-OJ FBL5120SW-GFB | FBL5120SW-A 1.6

14



4.5 J0O0OoOoOoOoOoOoodd

ADODO

e 00000 OODOODODODOLOOLOOODOOODODODODODLOLOOOOODODOO
gbooboobooboooooboobobobobooobooobooon
gbooooboooon

gooooon
gboboooobooboobobooooo

m(0J0JOogoga
0000000oOo000DO0O0000o000oooO00oo0oooooOoooDooOosoeod3o00r/mindd0O0O
gboboboooooboobooboobobobobooboooboobobobo
gbobobooooboobooboboboobooo

00000000000
0000000000000 00o00oUoUoOOoOooOoOogOoso00d3000r/minD OO0
gbobobobooooboooooboobobobobooboooobooooboobOoDbo
gbobobooobooooooobooboobooo

mJggoo
oosvOoOOoOoOoooooooogsoeods3oeoor/mind 00000000000 ODOODO
gobooooooooobboooboooooobooooobooovioooooo
gbobdimAODODOOODOODOODOODOOOOO

gooooon
gboboobooooboobobobooboobooooobooboboboboobooobooboboboboooo
goooooobooossmmx imODOO0000000O000D0OO000O0O0O0OGNDDOOOOOOOn
gobobobooooobooboboboooboooooooobooboboboooboooobobobobooooo

m0000gon
EXTVRO20O00O0OOFFD H» ODOO0ODOOOO0ODOOOOOOOODOOOODO
goooopooooooo/min0DO0OOOOODOODOOOOOOOOOODOODOODOODOODOODODOO
gbobobooboooboobobobobobooooooon



m]00goono
EXT.VR.O200O000O

ooononEEEn OND " 00000000
000000000000000
000000000 D0DOOn
000000000 000000000
0ooooo
000000000000000
00000000000 0000000
103 000000000000 or/min0 0000000

neo 0000000000000000

000000000000000

6
@ |7|
@ |8
& HE
@ o

40

3000

2000 NL
S )

ﬁ
1000 / %3 ?9.5
0 20 40 60 80 100
ooooo

40

0000 [r/min]

\DDDDDDDDDD

ooboooobood

ugboboooo oooboboboooooa

m0ggon

gooooooooo EXTVRO20000O0OOND " ODO0OD0OOOOO
JBoH gboboboooboobgooo

ooooono gbobobobooobooooMbosonboom
DCOoO 5V gooooLosooomoooooon

GNDO 100 O DOOooooooono
gboboboboooboooboobobo
gbobooooooboboboooo
gboboboboobooooboonog
gboboooooobogd

6
D |7
€ |8
® o]
@

=

0

RN gboboboobooooobooboboboboobooooboobobobooboobooon

4000

3000

2000

e

1000

00000r/min0

0 1 2 3 4 5
goooobevo

gbgoboooobobooboobooo

16



4.6 0OJ0OO0OOODO

ooooooo
: ooooooooo
! INT.] @oooooooooo) T 0000000000000000000000
> 0000000000 0000Do00O000000O0o0ooo
COM | ExT. 00000 DC24v+ 100 0.1A0 O OO
EXT VR 0o000000o0oooo
cwW =5 4.8kQ 00000000000 000000000000
CCwW
SLOW DOWN i 00000000000O0oooo
GND
| 7

goooboooogod
EXT.VR.O CwO CCwO sLowbowND ODOoooogoono

e 000000000000 00
goboobogobuoobooboboobbooboboIINTDOOobboobo
EXT.000000000000

ogoooood ooooood
050003 0ggo. 050008 al[e[=
TTL740601 0 ' ! ooo ! !
o (0o | H (00 |
1 ] O I ]
o o
:

1
--1z
S

! | gogboobobooooooooboobobobo
EXT.O000O00O0OO0OO0DmMOobOoboooog

00000000000 DOO0b0O00bOo0b0oooo

good

== o |
39

gobooboooobooboboobooboo
gbooooooboobobooboobooobooog
O0000o000o0OoOOoDEexXtT.(oooo)oo
gooooon
INT.(DO0O0O0)O0Oooooooooooo
OOON/OFFO 000D O0OODOOOOODD

7 gboobooboobooooooboooooboooobo

17



4.7 0O0OD0DOOO

gogooooo
000000000000 000000000000000000
SPEED OUT gooooooooo noooooodon
LAEY OOt D0000000000000000000000000
; D0O000DC264VI0000000000000
. D0O00DO01MADDOOOOO000000000000000

gooooooooOooooO0ooO@uUuooooooogoog
gboboboobooboobobobobobooboobobo
gbooboooooo

O0o00obo0obOobOOALARMOSPEEDO DO ODOODO

ooooom oooo
oooo ! !

gobobooood
gooboboobobzzocobooboboboooooogo
gboobooboboooooobooobooboboboboobooooboobobobooobooobooon

nooo
I
. Z
DDDDDDDWWMD&&&&&%?&E&H&Xm nooos 0000 | Do9msec
I

L7

X ooboooooooo

%DDDDDDDDDD

gbobooooNOLLowoooooooooamsecl DO ODODODODOODOODOOOOOOODOOOODODO

gbooobooood
gobooboobooooooooobooboboboboboooooobooboboboboboooobooboobobobo
gOObOOALARMOUTOGNDOOOOONODODOOOOOO
gobobooobooooobopPiots. 2 DOODODODOOODOD OOOOOODO

4.8 0O0OOOO

gbobobooboobooboboboboboooobooboboobobOobo
gbobobooobooooobooboobobobobooboooboooboobobobo

m]00gog
gbobobooooobobobobooobooooobooboobobobooooooboobo
gbobobooooboooobobobobooooooboooboooboobobon

m000goiimoo
gbobzznboobooboobooboobooboboboon
gbobooboobooooboooboboboboooooboobooboboboboboboboobooobooDbo
gbobobooobooogoogeemoobooboooog

mJ00000oooo
gboobooboboooboobooooboboboscemoooooboobooboon

18



5. U0

5.1 0000

gobobooboooooooooboobobobobooboooooboobobobooboobooboooboobobobo
gboobooboboooooooobooooboboo
gbhobobobooboooboobooboboecbobobooooboobobobobobospnooooooboobobo
gbooboobobooooobesogboboboboboboooobooboboboboobooooon

gboboboboooooobooboboobobobo

dooobooboooga
gboboboooboobooobooboboboboobooooo

gooobooboogod
O00000o0ooOoOooooeb’"ooooooooooooooon

goooooobog
p20000000000DO0ODLOLOOOOODOn

gbobooooobooboboboboooooooboobobobobooooooboboboboboooon
gboboboboooboooobooo

goooboboboooooooboboboboobbooooboobo
gooooooobooobooew,ccwoobooooooooooboooboooooooooobouoooo

5.2 ODOO0ODOOO0OOd

FBLOOOOOOODOODbOobOoooooooon
gbobobooooooooboboboboooooboooobDob0bobob OO0 UOALARMLEDD O OO OO
ogboboooooobogo

gooboooooboooooooobbooooorFFDOonDoOong
gboboobooooboooboobobobobooooooboooboooboboboon
gbobobooobooFrFb 3000 OObOObOobobOoboooon
goboobooooooobgoobooboboooooooooobooooboooobOobOobobboboboobDobDobOoboboOoo

0000000 0000 0000
00000 |(00000ODOD0DO00000 @00 P25000000000000000000
0000000000000130%000000) |B00000000000000000000
Dosoooooooooooooopooo  |B8E00O0ODODDODOODOD
000000000000 000000000
- D00000000000000000000 |Sgggooooooooonoo
0O |loooo 0000000 00000DenO 000000000500000000000
0 00000000000000000 00D000000500000000000
0 5000000000000000000000
0 ajufsiuluislulsis
0 |gggpp |PDDOOOOCOCOOOOOOOOOOO 000O0O0O0000000000n
0 pooooooooodoooioond 0000000000000000000000
0 oooooooooooooouon 000000000000000000
00000000000000000
doooop [D0DoDooDoDOO@%OO0000 |00000000000000000000
0ooooo 0oooo
gooo 00000000000 oooooooon gbobobooooobooboboboooo
0000000000000DOooog goooo
ooooooooo
1000000000000000000000m
0 |0oooo |00DOOOOOOOOOOOOOOO 0000D0300/mn0 000000000000
0|00 0000000000000000000 0000000000300/min0 0000
0 000000000000000 000000000000000
0 1 0250r/min0 000000000
000000000000

19



5.3 DUObOouuogooobon

gooooooboooobooilooor/minDOd0noOoOOoOOsc0r/mn0b00000000DOOOO0OO0OOODOOO0ODO

ggoobooooon

opoooooo/mooooo

00o0000/0000 gpopoooooooOo

oo/mooo

oo/oooo/m;o

-

=

— e

r

1000r/min

3000r/min

cwoooooooo

ccwoooooooono
OFF “HIGH”

gooooo
oooo

Sw2
Cw

OFF “HIGH”

oooooooooo

SW3
CCw

ON “LOwW”
OFF “HIGH”

goboooobooooo

Sw4

1| ]
R T .
< S =
So I 9
So ¢
2 [T 2
OM O O
O
O
o
WNM >
S50 sy
[ Napm| v w

gooood

gbobobobboooooswibd4dopaz, 130bgooooswid40oonoonog

gooooooobbooobooew,ccwooboooooooooboooboooooooooobooooo

20



5.4 OO0OOOOO

ADD

gboboboooooboobobobooobooog

gooboooooogo
goboboooooooobooobobobobooooooboobDobobobobobobobooboobOoDbo
gooboooooogoo

oboboboooooooobobo

gbobobooobooboobobobobooooobog

ADO

gboboboobooboobooboboboboboobooog

gbobooooobooboboboooog

gboboboooooboobooobo

gbooboooooogon

gbobooooboobobobooooooogoobobobo

gbooboooooogo
gboboboooooboboboboooooooboboboboobobooooboboboboboobooon
goooooogo

gooboooooogoo
goobooobooooboboboobooooogooobobobooobobDobobobobboboog
gbobobooobooboboboooobooobooboboboo
gbobooooboobobobooooboboobobobobooboobooban
gbobobooooooooooan

gboboboocwocecewd o gooFrl H oo oooooood
gbobobooooobobobobooobooog

gboboooobooboboboooooon

gbobobooooooooooboon
goboboboooooboboboboooooooboobobobobobooooboooboo
gbobobooboooobobobobobooooobooo

gboboooooogooo

gooboooooooooobooobooooobvoooboooobboooooo
gbobooooboobobobooooboboobooboboboboboooobobo
ogbobobooobooo gboooo

21



22

gooooobooooon

gooo cwio o ccwo o SLOW DOWN
god 00

ON (* ' 000)00000000 .
cwoooo OFF(* H* O O0O)
pooooooo OFF¢ W 000)000D0000 ON
0ooooooo ¢ LU 000n)
ON ¢ " 000)00000000

OFF(* H" OOO0)OODoDoOooO

cewoonoo OFF(* H" O0OO)

cwngog |ON ¢ L DOD)DDODDOoD
0DoDooooo OFF( W 000)00000 OFF( H DOH) OFF

gooooo . 1 ¢ H 00D)
ccwoonono OFF( W' 00D) ON (* " O0OO)oDOooDOooD

OFF(* " ODOO0)bOOoDOO

goocwooocececwd ™
cwoopooocecewO o doND L Joooooboboobobooobooooooooboboboooogoogoo
gboooboo
gboboboobooboobobOoboNOOFFO O ObOoooooon
cwoooceccwooooooooobobooboocwdooooooewdoogooooooobooon
gobobooccwooooNDobooocecwOOoOONOOFFO D OO ODooooooobobob
gbobobooboobooboobobobobooooooobobobon

RN gboboooooobobobobooooboobooooboboboboooobooobooon
gboboboooooboboboboooog
gbobobooobooooboboboboooobooboooboobobobobo

goobooboooooboboga
m00dgd
oboooooboobobobostow DOWNOOOOOFFDY H* D00 muooooooooboobobo

m 00000000

SLOW DOWNDO OO DOONT L” 000M 0000
SLOW DOWNDO OO0 0000000000
000000000000
00000000000000000000
00000000000000000000000
000000
00000000000000000000000
00000000000000000000000
0000000000 0SLOW DOWND 0 0
t1,£2=0.50 150 (3000r/min) OFFOHIGHO 0000000000000

3000r/minf------

gooobodoogooon
obobobobooboobobobUoboEeXxtTvR.OOooooooobooboboooooooo
goooboooooooboobobobooooogooooboboboboooboobDobobobobbooboog
gboooooogn

EXT.VROOOOOOOO | bOoOoooooooon gboobaob
OFFC H" 0000 gboooooo 3000 3000r/min
ON [ L” OOdQO gooodod 3000 3000r/min




5.5 OO0OO

gbobooooboooboobobobooboooooobooboobobobobooooboobobobobooooog
gboboobooboobooboobobobobooooooboooboobobobobobooboobooobooobo

Jooooooooooooooooon
gboboooooobooboboboobooooooobobo
gboooooooboobobobobooxogogo

OO0 OOoOoooooobDboamADOOOODOO

gbobobooboobobooboboboboooooon
gboboboboboobooboobobobooobod4droQuioawoooogonogn
o000o0o0oOoooooooDioeUio4woOooooo (VR OOOOOOODODOODDOO

oboogoo
oooad
DCoO 5V

oooog oooo
VRN
H [ 4700 ,1/4w H | 1ko 1/aW
M AYAYA M
L L
N N
ooooo
00 100-115V

(O O 200-230V)

gooobooooogoooouogoooga
gboboboooboooooobobobooooooooooboobobobobboobooooDo
goboooooooobobobooogobooboobobobooobooboDoboboD
gboboboooobooboobobobobooooo

OO0000O0000O000D000OVRx 200 @Q)DoOo4aw)
b0 ooooboobobooaeUoibawbdogooon

gboboboboboobooooboboboboooooo

gooooooboboooboooooboboooboo4roQUioawdonoooonono
gboooooooomMbboloonoio4awonoooooOvrRnDODOODOOOOOOOOODOO

gboboboboooooogobz20bobobooooo

3 00000
VRx 2
]
oooo oooo
H H VRN
470Q ,1/4W 1KQ , 1/4W
M VAW M
L L
N N
00000
00 100-115V
(0 0 200-230V)

23



6. U

6.1 DOOOOOOooon

gboboboooooboboboboooog

gooboooooooscbooooboooooboooooboboooooboooDboDo

gbobooooooobobobooooog

0 odd (mm)

OO (mm)

ao

165x 165

5

god

gboboboooboobooboboboboooooobooboooboboboon
ogbobooooooobobobooooobooon

gboboboooboboboboboboooooboon

FBL5750 -OJ
ooooo
3000
2
€ 2000 0 .
[m] )
d 0
O
g 0
O
[}
| O )
5 1000+ 0
0
ogoooo
300 L]
0 1 2 3 4 OkgfemO
0 01 02 03 040NImO
ooo

24

FBL51200 -0
ooooo
3000
2
€ 2000 0 u]
= O O
- 0 O
- O O
o O 0
= 1000 1 O O
o 0
ooooo
300 ! !
0 1' é 5'3 4'1 é O kgfemO
01 02 03 04 051NImO
ooo



6.2 UDO0OU0O0oooobooboobooboood

FBLOOOOODOODOObOOoOOoooOobooobooboboooooon

gboboooooooboboboboobooobgoon

gboobooooooboobobobobooooobooooboboboboooo

gobodbbooboobbooboobbooboo

goooooooooOooOooOoOoOoOoOoOoOoOOOOOOOOOODOOODOO@OOOOODOODOOO

FBL575AW-O
2.0
3000 r/min
2000 r/min
15 |
o
o /moo r/min
g |
5 L0 4
O .
O | — 300 r/n‘1|n
O
005
%/ 0ooo0o
0 1 2 3 [kgfcm]
r T T 1
0 0.1 0.3 [NOm]
goooo
FBL5120AW-
3000 r/min
2.5 /
2.0
< 2000 r/min
g |
o015 1
O 1000 r/min.
O
O
= 10 300 r/min
O /
0.5
goood
_4/ ‘
0 1 2 3 4 5 [kgfem]
| T T T T 1
0 0.1 0.2 0.3 0.4 0.5 [NOm]
goooo
FBL575SW-0O
1.0 3000 t/min
50.75 2000 r/min
o |
= 1000 r/min
2 os 1
O // 300 r‘/min
=]
O ooogd
00.25
% /
0 1 3 [kgfcm]
I T T 1
0.1 . .3 [NOm
0 goooo 02 03 1 !

FBL575CW-O
1.5
3000 r/mln
o1.0
O
O //1000 r/min
[}
S 300 r/m|n
505
. /’/’/
// 0oo D£
% /
0 1 2 3 [kgfem]
I T T
0.1 .3 [NO
0 aooon 02 0.3 [NOm]
FBL5120CW-O
2.0 ]
3000 r/min
15 |
o 2000 r/min
m]
2 1
a - .
O / 1000 r/r‘mn
S l_— 300 r/min
/ | — ooooo
,//// ‘
0 1 2 4 5 [kgfcm]
r T T T 1
0 0.1 0.2 0.4 0.5 [NOm]
ooooo
FBL5120SW-OI
15 1
3000 r/min
= 2000 r/rTJlin
o1.0 ‘
] )
= // 1000 r/min
= 300 r/min
Ogs |
g goood
O / /
I
//
é——/
0 1 2 4 5 [kgfcm)
[ T T T 1
0 0.1 0.2 0.4 0.5 [NOm]
goooo

25



oo googoonnnn

ADDO

gboboboboooooouobobobobobobooobooboobobOobo

gobobooooogoo
gboboboboboooboobobobobobooooo
gbobobobooobooooogon
gbobooooboobooboboooon
gboboooooboon

AOO

gbobobooboobooboboboboboooooboobobobo

gboobooooogonog
gbobobooooooboobooboooo
gboboboboooboooooboon

gbobobooboooboobooboboboobooobooooboooboobobobo

gbobobooooboobooboobobobobooooboooboobobo
gbobobooboobooboobobobobooooooboboboboooooboboobobobo
gboobobooobooobooooboboboobo

oo gogoo goooo
goooooogogododod J000000OPOWERLED (0 D)OOOOOOOOOOOODO
goooooooooodod goooooooooooogn
cwooooocecewoood cwoooOooccwOooOoN¢™ L ObO)yoooooooDo
ON(" L” O000)0ooooooon

gooboooo gbooooooooooobobonb gooboboboobooooooooooboboo
god goooooogoaod goooooooooogoan

gboooooooooogoovd
gooooooon

gooboboboboooooog

gboooooooooboobobobo

gbgorFFOODbO0OO0OO0OOOOO0OD0OO0OO0bOO0bOOoFRRD
o0 00oooooboobobOoboboboonoono
gooboboboboooooooon

gboooooooooboobobobob

gboobobooooobooobooboboo

ggoboogoboo

gboooooooooboobobobob

ggboooboobooobobooboo

goooboooboo
goooo

gboooooooooboboo

gooboboboooooooooboooobooboo
gooboboboobooooooooooboboo

gboobobob

gboooooooooboobobobo
gooooooon

gboobooboboobooooooobooboobobooboo

ggoogoog

gboooooogododod

gogoooooogoooooooooogn

gboobobob

gboooooooooboobobon
oooooooooono

SLOWDOWNOOOOFF* H" OO00)0O00D0O
Joo0oooooooooooooooooooooog

goooooooooodod

ogoogoooooogon

gbobobo
goooo

obooooooobobo

gboboobobooooboobooboobobobo
gooogog

ooobooooooooeon oo
goooog

gogobobobobooooooosoboon
gbooogooa

gbooooooooooobobob
goooogodgodno

gooboboboooooooooboooobobobo
ogodgooon

gboooooooblowuooboboo
goooog?

gboobooboboooboobooboobogobobooboo

gboooooooooboobobobob

gboobobooooboobooboobobooboo
gbooboboooboobooboobobobo
goobobobooooooooon

26



8. Ul

8.1 000D O0OU

ooo ooo

0ooOo 000000000000000000000000000DC500v0000000000
100MQ 0 0 0 [

o000 00000000000000000000000000050Hz, 1.5kv010000000
00000000

oooo ot ED 012000

o000 000000000000 000D0000000000000000000000060000
(165x 165mm SmmO 0 O0O0000000)

000000 0000 00 0 00 5000
0000 0250 0 0 700
0000 0250 0 0 700

000000 85000000000000

000000 0000 1000m0 0
0000 3000m0 O
0000 3000m0 O

IPOOODO IP40

01 UL/CsAOODADDOI00000000D0OC0OO

8.2000D0OO0O

fsfls sfsfs
0oo FBLD75AW | FBLD120AW | FBLD75CW | FBLD120CW | FBLD75SW | FBLD120SW
0ooo 001000 115V+ 100 50/60Hz | 00200vV0 230V+ 100 50/60Hz | O 02000 230v+ 100 50/60Hz
ooop 92 23A | 30A 14A | 18A 075A | 1.0A
DOoo00o 3000 3000r/min
0000 000D0000000000000000000000000(1/000)00
DC500v0 000000000100MQO000
oooo 0000000000000000000000000000000 50Hz, 1.8kY
DO00001/oD000 50Hz, 3kv01000000000000000
0Ooo0Ooo 85000000000000
oooooon oooo oooosoO O3
0ooo 025000700
0ooO 0250 00700
0Oooo0oo 0000 1000m0 O
oooo 3000m0] [
iEEE 3000mO
IPO0DO IP10

02 0000000000000 0oo0ooooooooooooooQUuoooooon
Jdodddddd0o0ooooooooooop2s00000000000O0O0OO0OO0OO0OO0OODOOODODODODOODODODO
03 ULODOOUL508CO O O Maximum Surrounding Air Temperature 500 0 0000000003

o0 O0Oo0ooobooboobobooboobobooboobOobOoboobOobooboobOoboOobo
goboboboboooooobooobooboboboobooboboooobooboboboboboooobooboDobOobobo

27



gobobobooobbooboboboooboooboboobobobobobboooobo
gbooboooooboboboooboooboboboboobobobobobooboboboboboobobo

goooooboobooooooboobboooboboobobooboobobobooboobobobooobooobooboobooon
opboooooon

goboobooboooboobooboooooobobobobobooboobobDoooobOobOoDOoo

goooooooboooooooboobobooooobobobboboobooooobboobobOoboobobDobobobooo
oboboooooboboboooboobooboboobooon

O@0rientalmolor 0 OO 000DD0000D00O0D0DOOO0ODOOOO
gbobobooooooooooobooobooobooooooobooooobooobooooobooboobobobobOobobobobo

gboooobooboooooboobobooobooboooooobooboooobooboboobobooobooboOobobooon
gbobooooood

© Copyright ORIENTAL MOTOR CO., LTD. 2008

AUVIVHE-F—HASH

http://www.orientalmotor.co.jp/

@HFITOVWTHITERM. CHEIEBEHRCHA L I—~BRLEhELLESN,
) —a—LEFTT  EHF B -PHSHOHLTFAMNAIEETT,
ZAIEE FR 9:00~18:30
THEH 9:00~17:30

B W TEL0120-925-410 FAX 0120-925-601
ZHE TELO0120-925-420 FAX 0120-925-602
X Bx TELO0120-925-430 FAX 0120-925-603

ZOTEBAFIHEREEHLCOES,



Orientalmolor

HM-5019-8

N R C€

Brushless DC Motor and Driver

FBLI Series

OPERATING MANUAL

[J Contents([]

10 PreCautions .......cccviiiiiiieieeeeeeee e P.2
2. Verifying the Product Name and Accessories.............. P.3
B INStallation ........eeeeeieiiiiie P.5
40 CONNECHION ..ceeveieiiieiee et P.8
Y @] 071 = 11T ] o PR P.16
600 CharacteriStiCs .......coueiiiiiiiiiieee e P.20
700 Troubleshooting.........uuueeeiiiiii e pP.22
8 SPeCifiCationsS ........ccuieiiiiiiiiiee e P.23

Thank you for purchasing an Oriental Motor product.

This Operating Manual describes product handling procedures and safety precautions.
0 Please read it thoroughly to ensure safe operation.

0 Always keep the manual where it is readily available.




1. Precautions

101 Precautions for Installation

e Do not use in a place where there is flammable gas and/or corrosive gas.
e Motors and Drivers for use only in equipment of protection class I.
e The motor housing must be mounted with a screw and spring washer to the ground point of the equipment.
e When installing the motor into your equipment, ensure that the motor cable is fixed and do not move.
In addition, do not apply any pressure to these cable.

Installation must be performed by a qualified installer.
Do not rework or modify the motor cable and extension cable (sold separately). Do not remove the sheath of the cable and
then ground or touch the shielded wire. This may cause electric shock or trigger the ground fault interrupt circuit.

102 Precautions for Operation

e The enclosure temperature of this motor can exceed 7000 (depending on operation conditions). In case
motor is accessible during operation, please attach the following warning label so that it is clearly visible. 2

Warning label
e Always turn off the power to the motor before conducting checks or performing work on the motor.

10 3 Precautions for Troubleshooting

e Refer to Chapter8 for Troubleshooting when the motor and driver had in correct operation. If the trouble could not be
recovered, please contact your nearest ORIENTAL MOTOR office (refer to rear cover for the contact)
Do not disassemble the motor and driver.



2. Verifying the Product Name and Accessories

201 Motors, Drivers and Accessories

Check that the motor, driver and any accessories are all present. If an accessory is missing or damaged, contact the nearest

ORIENTAL MOTOR office.

O MOLOF v

The O-rings are fitted in the pilot section of

pinion shaft type motors.

O DFIVEr oo
O Driver base mounting bracket
Driver back mounting bracket
Mounting SCrews ..........cccceeeuee.
O External speed potentiometer
Variable resistor (20kQ , 1/4W)

............. 2 pieces
.............. 1 piece
............. 4 pieces

0 Signal Cable for externalspeed potentiometer
(IMIONG) cvoviiiiiciete e 1 piece
O Set of mounting bolts
(provided only with combination types)

M8 DOILS ... 4 pieces
NUES .o 4 pieces
Spriing Washers .......c.ccccoevveneieneiiee, 4 pieces
WaShErS. ..ot 4 pieces
KBY it 1 piece
0 Manual (This document) ..........ccccoevennne. 1 piece

Motors and Drivers have been designed and inspected according to the following standards.
Unit Model name is not the recognized name and the certified name under the various safety standards.
Recognized name and certified name are motor model name and driver name.

Standards Certification Body CE Marking

UL1004 .

otor CSA C22.2 No.100 UL File No. E62327
EN60950-1 DEMKO
EN60034-1 Low Voltage
EN60034-5 Conformed to EN Standards Directive
UL508C )

Driver CSA C22.2 No.14 UL File No. E171462
EN60950-1 U DEMKO

0 FBL575SW-0O type and FBL5120SW-J type are conformed to EN Standards .

[Installation Conditions]

Overvoltage category I, Pollution degree 2, Class I (For EN Standard)

When the machinery to which the motor and driver are mounted requires
overvoltage category I and pollution degree 3 specifications,

install the motor and driver in a cabinet that complies with IP54 and
connect to power supply via an isolation transformer.

Note The EMC measurements required under standard EN50178 are not performed separately for motors and drivers.
Perform the EMC test when they are incorporated into the final product.
The over-voltage protection test required under standard EN50178 is not performed. Perform the test when
incorporated into the final product.



2[12 Combinations and Types of Motors and Drivers

FBLL series motors and drivers are provided in sets. When you receive a set, check that you have the proper motor and driver
combination.

O Unit Model name is not the recognized name and certified name under the various safety standards.
Recognized name and certified name are motor model name and driver model name.

m Combination types

With combination type units, the motor and gearhead are pre-assembled. Mounting screws, nuts, washers, spring washers and
keys are included with these models.

Unit Model [ Motor Model Driver Model
FBL575AW-O FBLM575W-GFB FBLD75AW
FBL575CW-0O FBLM575W-GFB FBLD75CW
FBL575SW-O FBLM575W-GFB FBLD75SW

FBL5120AW-O | FBLM5120W-GFB FBLD120AW
FBL5120CW-O | FBLM5120W-GFB FBLD120CW
FBL5120SW-O | FBLM5120W-GFB FBLD120SW

The gear ratio appears at the position in the unit model number indicated by the square.
For example, FBL575AW-50 means that the model is equipped with a gear with a 1 : 50 gear ratio.

m Separate types(gearheads are sold separately for pinion shaft type motors.)

Unit Model [ Motor Model Shaft Type | Driver Model | Gearhead Model

FBL575AW-A FBLM575W-A Round Shaft

FBLD75AW
FBLS575AW-GFB FBLM575W-GFB Pinion Shaft GFB5GO
FBL5120AW-A _

FBLM5120W-A Round Shaft FBLD120AW

FBL5120AW-GFB | FBLM5120W-GFB Pinion Shaft GFB5GO
FBL575CW-A FBLM575W-A Round Shaft

FBLD75CW
FBL575CW-GFB FBLM575W-GFB Pinion Shaft GFB5GO
FBL5120CW-A FBLM5120W-A Round Shaft

FBLD120CW
FBL5120CW-GFB | FBLM5120W-GFB Pinion Shaft GFB5GO
FBL575SW-A FBLM575W-A Round Shaft
FBL575SW-GFB | FBLM575W-GF8 | Pinion Shaft | o0 °“W [ Gresen
FBL5120SW-A FBLM5120W-A Round Shaft

FBLD120CW
FBL5120SW-GFB | FBLM5120W-GFB Pinion Shaft GFB5GO

The gear ratio appears at the position in the model number indicated by the box(O ).

Note The unit combinations are as above the mentioned. Note that it cannot be used in any other combinations.



3. Installation

Installation conditions
Install the motor and driver in a location that meets the following conditions. Using the unit in a location that does not satisfy
these conditions could damage it.
O Indoors (this product is designed and manufactured to be installed within another device)
O Ambient temperature : 00 O +500 (avoid freezing)
O Ambient humidity : 85% max. (avoid condensation)
O Not exposed to explosive, flammable, or corrosive gas
O Not exposed to direct sunlight
O Not exposed to dust
0 Not exposed to water or oil
O A place where heat can escape easily
O Not exposed to continuous vibration or excessive impact
0 1000 meters or less above sea level.
O Overvoltage category 1, Pollution degree 2, Class I (For EN Standard)
When the machinary to which the motor and driver are mounted requires overvoltage category Il and pollution degree 3
specifications, install the motor in a cabinet that comply with IP54 and connect to power supply via an isolation transformer.

301 Motor Installation
(1) Direction of Motor Installation

Motors may be installed either horizontally or vertically.

m Horizontal mounting m Vertical mounting
N
GearheadO O Motor Motor
= ]
|: H 1 -
- Gearhead
< u {
U U Mountin plate
o L] v

Mounting plate

(2) Connecting to Other Equipment (Loads)

When connecting motors to another piece of equipment (load), the motor shaft must be centered. When not properly centered,
vibration will result and ball bearing life will be shortened dramatically, causing motor shaft damage.
The alignment of the coupling used, must be within its specification.

Note When attaching couplings, timing pulleys, gears or the like to a motor shaft, be sure not to subject the motor
shaft to impacts. The ball bearings within the motor may become damaged.



(3) Assembling the Motor and Gearhead (Pinion shaft motor)

Continue to the next page if you have a round shaft type or combination type motor.

Motor and gearhead assembly screws . .
(Use 2screws) When attaching a pinion shaft type motor to a gearhead, use the

pilot of the motor and gearhead as guides, and gently rotate the
gearhead back and forth until it fits in place, as shown in the
Gearhead ' figure at the left. When the gearhead is in place, fasten it to the
il motor using the screws provided .

Motor and Gearhead assembly screws Size : M3

Pilot Section
(with O-ring attached)

Pilot Section

Note Clean any dirt off the pilot section of the motor and gearhead.

Insufficient cleaning may cause incomplete attachment and leaking of grease within the gearhead.
Don't pinch the O-ring when assembling the motor and gearhead.

(4) Installing on Other Devices
m Combination Type And Pinion Shaft Motor

To install motor and gearhead to machinery, make installation
holes in the mounting place.

Use screws provided with gearhead and secure the motor so
} that there are no gaps between the motor flange surface,
i gearhead surface and the mounting surface.

ﬁ’( For dimensions of installation holes and the detail of
mounting, see the operating manual of gearhead.

Nuts

Screws provided
with gearhead

m Round shaft Motor

To install motor to machinery, make installation holes in the
mounting place.

Use 4screws and secure the motor so that there are no gaps
between the motor flange surface and the mounting surface.
Four screws are necessary for mounting (not provided).

Nuts
Spring washer

Plain washer
Mounting
plate

Screws

Screw size | Clamping Torque
M8 10NIm (100kgfcm)




302 Driver Installation
(1) Driver Installation
The driver can be mounted on machinery using the mounting brackets provided.

m Base mounting m Back mounting

‘%

@«' '

m Mounting dimensions
Base mounting Back mounting

150(5.91)
180(7.09)
200(7.87)

iy
 —

130(5.12) 17(.67)max.

3

4.5(.18) -

130(5.12) 25(98) B
69(2.72)  25(.98) 44 45(1.77) m]

10(.39)
19.5(.77)

vy

]

i~
N|2

S~
-

[Te]

o
<

Note [0 When mounting the driver directly on a surface without using the mounting brackets, be sure to use screws of
suitable length. If the screws are too long, they could make contact with the driver's internal circuits and damage
the driver. (Use mounting screws that extend no further than 3mm from the surface of the driver into the driver.)

O To improve ventilation, mount the driver in an upright position as shown in the figures above.

0 When mounting the driver in a tightly close up place like the control panel and a place where there is a heating
hearby , be sure to when the driver ambient timperature exceeds 400 , cool the driver with a fan.

0 The back mount brackets are asymmetry up and down snd they can be used at any direction.

O The size * in the diagram vary depending on the direction fo the mounting plate. In the reverse direction it is 19mm

long.

(2) Mounting Two or More Drivers

- 25mm or more 20mm or more
(-98) (79)
When mounting two or more drivers, separate them by a space
of at least 20mm. Leave at least 25mm between of space the
driver and other devices or structures.
N / /

X /

Leave sufficient space for air to pass between the drivers.
7



4. Connection

401 Names and Functions of Driver

The illustration below shows for single-phase 100-115V type.

Power Indicator(Green)

BRUSHLESS DC MOTOR Power Indicator
DRIVER FBLD120AW lights when power is on
. Alarm Indicator (Red
Internal speed potentiometer ————  SPEED @ POWER 0 Alarm Indicator ( )
Inc{icatteshthat E;R alzta'gm signlal r&as been "
: : - output when either the overload, overvoltage
Acceleration time potentiometer————S.S. @ ALARM oveprheating or out-of-phase protection 9
O function is activated.
D leration tim ntiometer — .
eceleration time potentiomete S.D. @ EXT _INT- /0 power supply switch
(D]
Set at time of shipment.
|_ Ql[0] @ 1 1 INPUT COM EXT.| When controlling from a programmable
@) @ — controller or other external power supplt.
5 @ |2 2 EXT.VR. — _
- I . ing wi y witch.
E t t = @) ] INT. | When controlling with a relay or switch
@®For motor connector o [QIO|[ & |s 3 CcwW :
= Q|0 ] L [ See page 14 for details.
LI @ |4 4 CCW
@ |5 5 SLOW DOWN  Input signal terminals] @0 (9) O
/o @ |6 6 N.C.
@ |7 7 H
@ |8 8 M—>
L] @ @ |o 9L
@Power supply terminals ——— N | €D @ fo 10 GND @) Ground for input/output signals
Ne| €D @ i1 11 SPEED OUT
— — @. @)Output signal terminals
@i9Frame ground (FG (&) @ |2 12 ALARM OUT
VEXTA

Driver Front panel  The right side of Driver

5 Protective earth terminal @
(Screw size : M4)

The left side of Driver




m Signal Input Terminals
O INPUT COM (external power supply for signal input)
To connect the driver to a programmable controller or other device when controlling the motor using an external power
supply, flip the 170 power supply switch to "EXT." and connect the power supply to this terminal. To use the driver's
built-in power supply when controlling with a relay or the like, flip the 1/0 power supply switch to "INT."; the terminal is
not used.

0 EXT.VR. (speed selection)
To select the built-in speed potentiometer, turn this input off (switch to high); to select the external speed potentiometer
(or DC power supply) turn this input on (switch to low).

O CW (clockwise rotation input)
Input terminal for clockwise rotation.

O CCW (counterclockwise rotation input)
Input terminal for counterclockwise rotation.

0 SLOW DOWN (deceleration input)
Input terminal for decelerating the motor to a stop. This terminal is not used for acceleration, which is set by using the
built-in acceleration time potentiometer.

0 N.C.
Not used.

0 H,O0 M, O L (speed control input)
These are the connection terminals when controlling speed using the external speed potentiometer provided with the unit
or by means of a DC power supply.

0 GND (ground terminal, for input/output signals)

m Signal Output Terminals

0 SPEED OUT (speed signal output)
Use when monitoring the rate of rotation; 12 pulse are output for each motor rotation.

O ALARM OUT (alarm signal output)
This signal is output when the protection function is activated. The ALARM LED lights and the motor comes to a stop.
When an alarm signal is output, turn off power. To cancel the alarm, first resolve the cause and check for safety, and then turn
power on again. Once power has been turned off, wait at least 30 seconds before turning it on again.

m Power Supply Connection

O Single phase 100V 115V types :100VO 115V + 10% 50Hz/60Hz (power supply connection)
Single phase 200V 230V types : 200V 230V = 10% 50Hz/60Hz (power supply connection)
Connecting to L Terminal , N Terminal .

Three phase 200V 230V types : 200V 230V + 10% 50Hz/60Hz (power supply connection)
Connecting to L1 Terminal , L2 Terminal , L3 Terminal .

0 FG (frame ground)

15 Protective earth
Use a wire with a cross sectional area of at least 0.75mm?.

m Connector for Motor

@0 Port for connecting the motor cable.



10

402 Examples of Connections

O Input/output signal input can also be controlled by non-contact means (TTL, transistors), as well as by the switches
shown in the above diagram. For details, see the section "4. 6 Signal Input Circuits" on pagel4.

0 To operate the motor, connect the motor and driver, and the driver's signal and power supply input.

Note [ The user must furnish the power supply cable.
O Be sure that the motor connector is fully inserted before turning on power. A loose connection can cause faulty
operation.
O Do not rework or modify the motor cable and extension cable (sold separately). Do not remove the sheath of the cable
and then ground or touch the shielded wire. This may cause electric shock or trigger the ground fault interrupt circuit.
O Be sure to put in the terminal cover after connecting.

m Input power of single phase types

Driver
BRUSHLESS DC MOTOR Setatt tohi :
et at time of shipment.
DRIVER FBLD120AW EXT. | When controlling from a programmable
=3 controller or other external power supply.
Motor speeD(0)  POWER
| ~ O INT. | When controlling with a relay or switch.
ss. O ALA(S{M
] sp. O EXTENT.
| (D) External DC power supply+24V
- A connection to this terminal is not necessary
] |— o) @ @ 1 1 INPUT COM when using the driver's built-in power supply.
o | o
Earth = 9 8 % ] @ 2 2 EXT.VR. OFF SW10 Speed selection
g 8 % @ 3| 3 CwW SwW20 Clockwise rotation input
Motor cablel] 0.5m0 | | Ie) @ 4 4 cCw SW30O Counterclockwise rotation input
@ 5 5 SLOW DOWN%O SW4[ Deceleration input
6 .C.
oL@ |8 6N c3
@ 7 7 H Vllllllllll"
2 l'l'lllllllllllllllllllllllllllllllﬂ
Single-phase100V0 115V 100 @ 8] 8 M !
(Single-phase200VL 230V+ 100 ) 1
@] [@]s] oL &=/ ] -,
. e hielded wire peed potentiometer
Power capacity varies with output L N 10 10 GND
power of the motor. @ @ (accessory)
ne| €D €@ [11| 11 SPEED OUT Speed oufput
FG| @ @ [12| 12 ALARM OUT X Alarm output
L GND
Protective earth = VEXTA Twisted Pair Line




m Input power of three phase types

Set at time of shipment.

EXT. | When controlling from a programmable

controller or other external power supply.

INT. | When controlling with a relay or switch.

Driver
BRUSHLESS DC MOTOR
DRIVER FBLD120SW
=
Motor speep O PovC\gER
S.S. @ ALARM
=Y O
sbD. (O EXT=INT.
(@D)]
Mo % @ |1
x O
Earth = o O] @ 2|
o
2ol
Motor cabled 0.5m0 | L [[DI[O @ 4]
@ |5
vo | |8
@ |7
@ |8
Three-phase200V(0 230V+ 100 L1 @ @ i
Power capacity varies with output L2 i)
power of the motor. @ @
L3| @ @ [
Fa| @ @ pe
Protective earth — VEXTA

4103 Motor and Driver Connections

External DC power supply+24V
A connection to this terminal is not necessary
INPUT COM when using the driver's built-in power supply.

EXT.VR. SW10 Speed selection
SW20 Clockwise rotation input

SW30 Counterclockwise rotation input

SLOW DOWN %o

SW4[ Deceleration input

N.C.

"
Iy
o
M 2 "lllllllIIIIIIIIIIIIIIIIIIIIIIIIL
3

L det

3
Speed potentiometer

Shielded wire
GND (accessory)
SPEED OUT Speed output
GND
ALARM OUT Alarm output
GND

Twisted Pair Line

The motor is connected to the driver using the connectors provided. The cable can be extended to a maximum of

10.5 meters using an extension cable (sold separately).

Model Cable Length
CCO1FBL 3.3ft. (1m)
CCO2FBL 6.6ft. (2m)
CCO3FBL 9.8ft. (3m)
CCOS5FBL 16.4ft. (5m)
CCO7FBL 23.0ft. (7m)
CC10FBL 32.8ft. (10m)

Note Do not lengthen the motor cable by more than 10.5 meters by connecting two or more extension cables, as this

can lead to faulty operation.

11



404 Connecting Drivers and Power Supplies

Use a power supply cable whose wire has a cross sectional area of at least 0.75mm?.
The power supply input current varies depending on the motor output (see tables below).

m Recommended Terminal Rings

0 Round shape terminal with insulation 0 U-shape terminal with insulation
g g g g Note Keep the spacing between eath
ER © 3.2MIN. ER sommvn terminals more than 6.4mm,
gle  /.126DIAMIN, S [(126MIN) when U-shape terminals are used.
| o A
9mmMIN. 9mmMIN.
(.35MIN,) (.35MIN)

m Power Supply Input Current

Combination Type Round Shaft Type Pinion Shaft Type [Maximum Input Current
FBL575AW-O FBL575AW-A FBL575AW-GFB 2.6A
FBL5120AW-O FBL5120AW-A |FBL5120AW-GFB 3.8A
FBL575CW-O FBL575CW-A FBL575CW-GFB 2.0A
FBL5120CW-O FBL5120CW-A |FBL5120CW-GFB 2.7A
FBL575SW-O FBL575SW-A FBL575SW-GFB 1.2A
FBL5120SW-O FBL5120SW-A |FBL5120SW-GFB 1.6A

Note [ The driver must be earthed with the earth wire of the protective earth terminal.
The earthing line must be as short as possible with using the wire type AWG #18 (0.75mm?) or greater.
O Once power has been turned off, do not turn power on again or remove or insert the motor connector for at least
30 seconds.

405 Methods of Speed Setting and Their Connection
(1) The following three methods of setting speed can be used with FBLO units.

m Internal Speed Potentiometer

Motor speed can be adjusted by turning the potentiometer screw on the driver's front panel. This method is suitable
for infrequent speed changes.

m External Speed Potentiometer

Speed settings can be controlled remotely using the external speed potentiometer provided with the unit. This method is
suitable when adjusting speed from a control panel.

m External DC Voltage

The motor speed can be changed with DC voltages of 00 5 V.
Have ready a DC power supply of 1 mA or more.

(2) Connection Methods
m Internal Speed Potentiometer

The built-in speed potentiometer can be selected by turning off (i.e. switching to high) input to the EXT.VR. terminal O .
The speed is set to 0 r/min when the product is shipped. Rotate clockwise to start the motor rotating.
Note Use a n insulated miniature screwdriver for adjusting the timing potentiometer.



m External Speed Potentiometer
The external potentio meter can be
selected by turning on(switced to low)
Signal Input input to the EXT.VR. terminal [J .
Terminals The external speed potentiometer is
Exteralspeed  CONNected as shown in the following
6 N.C. S . potentiometer  diagram below using the signal line
3 ignal Wire .
provided.
When connecting , turn the external speed
potentio meter's knob counterclockwisee
and set the speed Or/min.
In this case high-speed operation can be
set when turning the external
potentiometer' knob clockwise.

6
7]

8

9

—

0

DD | D@

40(1.57)
7.5(.295)

3000

12.5
(492§

~

2000

/
AN

40(1.57)

3.2 @ 9.5(.374DIA)
1000 (-126DIA.)

. . . . Insulated sheet

0 20 40 60 80 100
Dial Plate Value

Speed [r/min]

Mounting hole reference dimensions

External Speed Potentiometer Scale/Motor
Speed Characteristics (Representative Values)

m External DC Voltage
The external DC voltage can be selected by
Signal Input turning on (switchd to low) input to the
Terminals EXT.VR. terminalC .
DC Power Supply To connect an external DC voltage, connect
the plus wire to the M terminal O , the
minus wire to the L terminal 0 , and
the shielded wire to GND O .
Insulate unused lead wire.

6
7]
8l 8 MO
o)

=

QDD D|@

0| 10 GND ,,,,,,,,/// Shielded Wire High speed operation can be set when DC
voltageof the external DC source is

elevated.

4000
Note [ When setting speed using the external speed

potentiometer or by means of a DC voltage, use the

3000
signal line provided with the unit, to prevent faulty

operation due to external noise or interference.
/ The shielded wire of the signal line should be
connected to the GND terminal.

2000

1000

O Do not allow the voltage to exceed 5V, and be sure

Motor Speed r/min]

d

0 1 2 3 4 5 connections.
DC Voltaged DCVO

DC Voltage/Motor Speed Characteristics
(Representative Values)

there are no errors in polarity when making the

13
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4006 Signal Input Circuit
(1) Input Circuit

\ 1/0 power supply swich J_ The input circuits function by means of
| INT.| (front panel) T photocoupler input, as shown in the diagram at left.
INF:UT Reinforce photo coupler The input photocoupler can be driven by either the
COM C ;
EXT. internal power supply or by an external DC power
, supply (24V DC £ 10% 0.1A min.).
EXT VR | 4.8 kQ ) Input circuit is insurated dangerous voltages by the
CCW Input y reinforce photo couplers.
I
SLOW DOWN |
I
GND
:
I

(2) Input Circuit Connection
This connection is used for EXT.VR., CW, CCW, and SLOW DOWN input

m When using an external DC power supply

Cotroller Driver

Flip the 1/0 power supply switch to "EXT." (set at time of shipment).

m When using the driver's built-in power supply
Switch the 1/0 power supply switch to "INT." Signals will not be input if it is set to "EXT.".

0 Non-contact controll] 0 Contact controlJ

Controller Driver Controller Driver Controller Driver
1 r

m Cautions to observe when using a controller with an internal clamp diode

Driver

When using a controller with an internal clamp diode,
Controller ™ & the 1/ O power supply switch to " EXT." .
b (INPUT™) BXLS, I Cfﬁ’\’g fthe 1/ O power supply swith is the * INT. position,
2.4kQ R T current will flow as indicated by the arrows in the
+24V— diagram, thereby causing the motor to run
unexpectedly.




4007 Signal Output Circuit
(1) Output Circuit

As shown in the diagram at left, an open collector transistor is used for the
SPEED OUT Reinforce photo coupler output circuits, which requires an external power supply.
ALARM OUT This connection is necessary only if the speed monitor and alarm function

' are used. This power supply should be DC26.4V or less. Also connect a
limiting resistor suitable for the power supply voltage to keep the current
GND from exceeding 10mA. Output circuit is insulated from dangerous voltages
7;7 by the reinforced photo couplers.

(2) Example of Output Signal Connections
m This connection is used for ALARM and SPEED output.

Controller Driver
r

m Speed Signals

It is output at a rate of 12 pulse per motor rotation.
Motor rotation rate can be determined with the following formula;

Speed output frequency [Hz] External connection

x 60
12
0.9msec

1 Driver

L7

T =Speed output frequency
Speed signal output waveform

Motor Speed [r/min]=

The pulse length of the signal that turns speed output on (low) is 0.9msec, regardless of motor speed.

m Alarm Output

This signal is output when one of the driver's protection functions is activated.
While the signal is output, terminals between ALARM OUT and GND is a electrified.
See page 16 for the descriptions of these protection functions.

408 Noise Control

When excessive external noise works its way into the driver, malfunctions can result. To prevent problems caused by noise,
take the following countermeasures.

m Power Supply Lines
O Separate the power line of the noise source from the driver's power line.
O The driver must be earthed with the earth wire of the protective earth terminal.
m Signal Lines (1/0)
O Keep the signal line as short as possible (2 meters or less).
0 When setting speed by means of the external speed potentiometer or a DC voltage, use the signal line provided with the unit.
0 Separate power lines at least 30 cm from any cable running a large current.
m Feedback signals between the motor and driver

Place motor cable at least 30 cm away from any cable running a large current.

15
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Operation

16

501 Operating Conditions
Motor operating requirements have been established in order to prevent increases in motor temperature.
The temperature of the motor increase when the frictional load or inertial load is high, and when the motor is operated
with frequent start/stops or changes of direction. It is important,therefore,to operate the motor in accordance with the
requirements given below. (See Catalogue for the rated torque,starting torque and the permissible inertia load.)

Note The temperature of the motor's casing and the driver's rear panel should not exceed 9000 and 8001, respectively.
If the driver's internal heat sink exceeds 9001, the overheat protection function will be activated,
causing the motor to stop.

(1) Conditions for Continuous Operation
The load torque converted into the motor shaft should not exceed the rated torque.
(2) Inertial Load Conditions
The Inertial load (GD?) converted into the motor shaft should be no greater than the permissible load inertia.

(3) Operating Patterns

When doing start/stops (instant stops) or direction reversals in short cycles, pay careful attention to motor and driver
temperature rises.

Note To run or stop the motor, do not turn power on or off. Instead use the CW or CCW input.

502 Protection Functions
The FBLO series has several protection functions.
When a protection function is activated, an alarm signal is output, the LED on the driver's front panel lights and the motor
comes to a natural stop. When an alarm signal is output, turn off power. To cancel the alarm, first resolve the cause and check for
safety, and then turn power on again. Once power has been turned off, wait at least 30 seconds before turning it on again.
No alarm signal is output when the low-speed protection function activates, since the function adjusts the speed back to the
minimum or set speed.

Type of protection function Action Response
Activated when a load exceeding the rated torque Check the load torque, referring to the load torque-
Overload (load torque or motor current of 130% max. of rated driver input current characteristics on page 21.

protection load or rated motor current) is applied to the motor for
5 seconds or more or when the motor is operated in
short cycles of stopping/starting or CW/CCW rotation.

Reduce the load torque if it seems to exceed the
rated torque, or lengthen the operating cycle.

Activated when the driver's ambient temperature If the driver's ambient temperature exceeds 5001,
Overheating | exceeds 500, or when its internal heat sink exceeds | employ some cooling method to lower it; otherwise,
protection 9001 as a result of using short operating cycles of reduce the load torque or lengthen the operation
starting/stopping or CW/CCW rotation. cycle.
Alarm
Signal Protects the driver against damage when the motor | Check to see that the inertial load does not exceed
Output Overvolltage is driving an inertial load exceeding the permissible | the permissible value (see Catalogue) or that the
protection inertial load, or when the motor shaft is turned by the | motor shaft is not being turned by the load.
load (during lowering operation).
Under voltage | Activated when a input voltage to the driver is less Check to see that there is input voltage to the
protection than specified voltage. driver.
Prevents motor malfunction when the sensor cable Check to see that the motor cable has not been
Open-F"hase within the motor cable is disconnected during motor | gisconnected.
protection | 5peration. (An alarm signal will not be output while
the motor is at a standstill.)
No Alarm Activated when motor speed falls considerably below | Increase the speed setting to 300r/min or higher.
Signal Low-speed the speed control range (less than 250r/min) due to This function is not activated by an overload if
Output a reduction in the speed setting, an overload, etc. speed is above 300r/min.




5003 Example of Operational Timing Chart

The following chart shows an example in which speed is switched between two levels, with the external speed potentiometer
set to 1000 r/min, and the internal speed potentiometer set to 3000 r/min.

0 Timing chart(J

o Acceleration/deceleration
Run/speed change Run/ Change of direction/  instantaneous stop during
Istop Instantaneous stop instantaneous reverse deceleration

B 17 i I il

3000r/min

Cw 1000r/min

(clockwise rotation)

Motor operation pattern

CCw
(counterclockwise rotation)

OFF “HIGH”

SW2
CW ON “LOwW”

(Clockwise rotation input)

SW3 OFF “HIGH

Cccw ON “LOW”

(Counterclockwise rotation
input)

Sw4 OFF “HIGH”

SLOW

DOWN ON “Low”

(Deceleration input)

OFF “HIGH”

SWi1
EXT. VR ON “LOW”

(Speed selection)

The switch numbers shown in the timing chart (e.g. SW2) correspond to SW10 4 in the connection diagram on page 10-11.

Note To run or stop the motor, do not turn power on or off. Instead use the CW or CCW input.
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5004 Operating the Motor
(1) Mode Table for Signal Input

Signal Input CW Inout COW Inout Deceleration
Mode npu npu Input
Acceleration CW operation ON = Acceleratllon OFF
. OFF : Deceleration
/Deceleration ON

ON : Acceleration

CCW operation OFF )
OFF : Deceleration

ON : Acceleration
Acceleration CW operaton OFF : Instantaneous stop

/Instantaneous stop

OFF

ON : Acceleration OFF

CCW operation OFF
OFF : Instantaneous stop

(2) CW and CCW Operation

When CW or CCW input is turned on (switched to low), the motor accelerates to the selected speed for the length of time
set on the acceleration time potentiometer. If CW and CCW are input simultaneously, CW has priority. Thus, if CCW input
is left on, direction can be changed instantaneously by turning the CW input on and off. However, under certain power
supply voltages or load conditions, change of direction may be delayed.

Note When the motor is operated with the gearhead attached, the gearhead's output shaft may, depending on the
gear ratio, turn in the opposite direction of the motor shaft.
See the operating manual of gearhead for information concerning the direction of rotation of the gearhead output
shaft.
Use a insulated miniature screw driver for adjusting the Accelaration time potentiometer and the deceleration time
potentiometer.

(8) Instantaneous Stop and Deceleration to a Stop
m Instantaneous Stop
To stop the motor instantly, turn SLOW DOWN input off (switch to high).

m Deceleration (and stop)

When SLOW DOWN input is turned on (switched to low), the
motor decelerates for the length of time set on the deceleration
time potentiometer and comes to a stop.

The acceleration/deceleration time is set using the time
potentiometers on the front panel of the driver. The time of
acceleration/deceleration is lengthened by turning the
potentiometer clockwise. In addition, the motor can be stopped
instantly if SLOW DOWN input is turned off (switched to high)
during deceleration.

3000r/minf------

t1, t2 = 0.50 15s. (3000r/min)

(4) Changing Speeds

Speed can be changed by selecting the external speed potentiometer or the built-in speed potentiometer by means of signal
input to EXT.VR. (speed selection input) as given in the table below. Speed can be changed while the motor is running.
The rate of acceleration/deceleration depends on the time set for acceleration/deceleration.

EXT. VR. (speed selection input) | Speed Potentiometer Selected | Speed Setting Range
OFF (HIGH) Internal speed potentiometer 3000 3000r/min
ON (LOW) External speed potentiometer 30007 3000r/min




505 Multi-Motor Control

Two or more motors and drivers can be operated at the same speed by using a DC power supply or the external speed
potentiometer.

(1) Using a DC Power Supply

Control line
DC power
supply
DCOO 5V
Driver Driver
VRn
H 470Q ,1/4W H 1kQ ,1/4W
M VA M
L L
AC100-115V AC100-115V
(200-230V) (200-230V)
AC100-115V AC100-115V
(200-230V) (200-230V)
Power supply line
AC100-115V
(200-230V)

Note [ Use a DC power supply whose current capacity is equal to or greater than the value obtained by the following
expression:
I =1x N [mA]
where N is the number of drivers.
Thus, when two drivers are used, current capacity should be at least 2mA.
O The lines for other input/output signals should be connected to each driver individually.
O Motor speed differences can be adjusted by connecting a resistance of 470Q , 1/4W to the M terminal of the
first driver, and a 1kQ , 1/4W variable resistor (VRn) to the M terminals of the other drivers.

(2) Using the External Speed Potentiometer

3 Control line
VRx 2
1
Driver Driver
H H VRn
470Q ,1/4W 1kQ ,1/4W
M VWA M
L L
AC100-115V AC100-115V
(200-230V) (gog O230\?)
AC100-115V AC100-115V
(200-230V) (200-230V)
Power supply line
AC100-115V
(200-230V)

Note [1 Connect the control line to the H, M and L terminals of each driver.
O The resistance of the speed set potentiometer is given by the following expression:
VRx = 20/N [kQ ], N/4 (W)
where N is the number of drivers.
Thus, if two drivers are used, the resistance is 10kQ , 1/2W.
O Connect the other input/output lines to each driver individually.
O Motor speed differences can be adjusted by connecting a resistance of 470Q , 1/4W to the M terminal of the
first driver, and a 1kQ , 1/4W variable resistor (VRn) to the M terminals of  the other drivers.
0 No more than 20 motors should be operated simultaneously when using the external speed potentiometer.
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6. Characteristics

601 Speed-Torque Characteristics
0 Continuous Duty Region
Continuous operation is possible in this region.

The Continuous Duty Region were determined based on the assumptions that the ambient temperature is 5000 (122°F),
the motor is attached heat sink as follows.

size(mm) |thickness(mm)| material
165x 165 5 aluminium

O Limited Duty Region

This region is used primarily when accelerating. When a load that exceed the rated torque is applied continuously for
approximately 5 seconds, an overload protection is activated and the motor comes to a stop.

FBL5750 OO FBL512000 OO
Rated torque Rated torque
3000 3000 /
Limited Duty / Limited Duty
E 2000 4 Region O 2000 4 / Region
% Continuous E Continuous
o Duty Region| /| = Duty Region /
3 3
(] [
o Q
1000 A & 1000 /
Starting torque Starting torque
300  / 300 |

0 1 2 3 40 kgfemO
0 01 02 03 040NImO
Torque

0 1' é é 4'1 é O kgfemO
0 01 02 03 04 050NImO
Torque




602 Load Torque-Driver Input Current Characteristics
Driver input current of the FBLO Series motor varies with the load torque. Load torque is roughly proportional to driver

input current. This characteristic may be used to estimate load torque from the driver input current. It holds only when the

motor is rotating at a steady speed. Starting and be-directional motions require greater current input, so the relationship
does not apply to these operations.

FBL575AW0 O FBL5120AWL O
3000 r/min
2.0
3000 r/min 25 e
—'15 < 2000 r/min_
£ i £15
8 1000 r/min 8 1000 rimin_
5 |
a 10 ‘ =
3 // i %1 0
[} 300 r/min £1. -
£ 9] 300 r/min
a 05 4 g //
] 0.5
/ Rated Torque Rated Torque
| / ‘ é/ ‘
0 1 2 3 [kgfcm] 0 1 2 3 4 5 [kgfem]
r T T 1 r T T T T 1
0 0.1 0.2 0.3 [NIm] 0 0.1 0.2 0.3 0.4 0.5 [NOm]
Torque Torque
FBL575CW0O O FBL5120CwWO O
15 2, ]
3000 r/min 3000 r/min

=
n

2000 r/min

1
2000 r/min

/ 1000 r/r‘n in
‘ £ / // 300 tmin

)

1000 r/min

300 r/min
]

o
2]

L

Driver Input Current [A]
Driver Input Current [A]
-

o
o

Rated Torque
T —
0 1 2 3 [kgfcm] 0 1 2 3 4 5 [kgfcm]
r T T 1 r T T T T 1
0.1 . .
0 Torque 0.2 0.3 [NOm] 0 0.1 0.2 0.3 0.4 0.5 [NOm]
Torque
FBL575SwWO O FBL5120SW0 O
10 3000 r/min ' 3000 Fmin
<075 — 2000 fmin T 2000 i
‘§ E 1.0 / ‘
3 1000 r/min a // 1000 r/min
T 05 4 I = \
2 300 r/min e / 300 r/min
g — Rated Torque 205 Reted T ‘
S 025 a //// ated Torque
/ /-
] / L
0 ! 1l ? ? [kgfem] 0 1 2 3 4 5 [kgfem]
| T T T T 1
0 0.1 2 0.3 [NOm
Torque 0 [NOm] 0 0.1 0.2TOIquIe 03 0.4 0.5 [NOm]
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7.

Troubleshooting

When the motor is not running properly, try to find the problem in the following table. If you still cannot solve the problem, contact

your nearest ORIENTAL MOTOR office.

Problem What to Check

Response

Is the power supply connected correctly?

Connect the power supply and check to see that the
POWER LED (green) lights.

Are the connector connections secure?

Insert connectors firmly all the way in.

Are the CW and CCW inputs on (low)?

Turn on (switch to low) the input for the desired direction
of rotation.

Motor does not run| Is the speed potentiometer turned all the

way in the counterclockwise direction?

Turn the speed potentiometer to the clockwise. (This
applies to both internal and external speed potentiometer.)

Is the alarm signal being output?

Turn off power, correct the problem that caused the alarm,

and turn power back on (be sure that at least 30 seconds

has passed since turning power off). The operating status prior
to alarm output will be restored.

Have you selected the desired speed
setting method?

Check the speed setting method.

Speed does not
change

Have you selected the desired speed
setting method?

Check the speed setting method.

Motor rotates in an
opposite direction.

Are you using a gearhead?

Some gearhead speed ratios will cause rotation in
the opposite direction to the motor shaft.

Is the setting of the acceleration

Starting is delayed | duration potentiometer other than "0"?

Set the acceleration time potentiometer to "0".

Reversing is Is the load inertia excessive? Reversing can be delayed if the load inertial is high.
delayed

Stopping is Is the setting of the deceleration Either turn off (switch to high) the SLOW DOWN input or
delayed duration potentiometer other than "0"? set the deceleration time potentiometer to "0".

Is the load inertia excessive?

Check the load inertia.

Is there an overload?

Check that the load is no greater than the rated load and
no greater than the permissible load inertia.

Does the driver's ambient temperature

Alarm is output exceed 5000 ?

Use an appropriate cooling method to reduce ambient
temperature to 5000 or less.

Are direction reversals or start/stops
being repeated in short cycles?

Try lengthening the operating cycle or reducing the load.

Is applied voltage lower than [0 10% of
specification voltage?

Check the applied voltage.

Is the motor cable connection broken?

If there is anything wrong with the motor cable (sensor
signal), the motor will stop. Check for any damage to the
motor cable.
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8. Specifications

801 1

General Specificatins for Motors

ltem

Specification

Insulation resistance

100MQ or more when 500V DC is applied between the windings and the frame.

Dielectric strength

Sufficient to withstand 1.5kV at 50Hz applied between the windings and the frame for 1
minute.

Temperature rise

Temperature rise of the coil measured by the Thermocouple Method is 60°C or less after the
rated range of operation.(d 165x 165mm, 5Smm think Aluminum heat sink attached)

Insulation class U 1

Class E (120°C)

Temperature Operating 0°C ~ +50°C
Storage -25°C ~ +70°C
Transport -25°C ~ +70°C

Humidity 850 max. (no condensation)

Altitude Operating 1000m max.
Storage 3000m max.
Transport 3000m max.

IP class IP40

O 1 Motor insulation is recognized as Class A (105°C) by UL and CSA standards.

802 Driver Specifications

ltem Specification
Model FBLD75AW | FBLD120AW FBLD75CW | FBLD120CW FBLD75SW | FBLD120SW
Input power Single phase 100V-115V+ 10% 50/60Hz | Single phase 200V-230V+ 10% 50/60Hz | Three phase 200V-230V+ 10% 50/60Hz

Rated current U 2

1.8A 0754 |  1.0A

230 |  30A 14A |

Speed range

3000 3000 r/min.

Insulation resistance

100MQ or more when 500V DC is applied between protective earth terminal and power supply
terminals (I/O terminals) .

Dielectric strength

Sufficient to withstand 3.0 kV at 50Hz applied between power supply terminal (/O terminals) and
I/O terminals for 1 minute, and 1.8kV at 50Hz applied between protective earth terminal and power

supply terminals.

Temperature Operating 0°C ~ +50°CO3
Storage -25°C ~ +70°C
Transport -25°C ~ +70°C

Humidity 8500 max. (no condensation)

Altitude Operating 1000m max.
Storage 3000m max.
Transport 3000m max.

IP class IP10

0 2 The rated current value is determined by using a regulated power supply, which has an output impedance of nearly 0Q .

In the case of commercial power source, please refer to the load torque-driver input current characteristics on page 21.

03 For UL standard (UL508C), the product is recognized for the condition of Maximum Surrounding Air Temperature 50°C.

Note

Conduct the insulation resistance measurement or withstand voltage test separately on the motor and the driver.

Conducting the insulation resistance measurement or withstand voltage test with the motor and driver connected

may damage your product.
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Unauthorized reproduction or copying of all or part of this manual is prohibited.

If a new copy is required to replace an original manual that has been damaged or lost, please contact your nearest Oriental Motor
branch or sales office.

Oriental Motor shall not be liable whatsoever for any problems relating to industrial property rights arising from use of any
information, circuit, equipment or device provided or referenced in this manual.

Characteristics, specifications and dimensions are subject to change without notice.

While we make every effort to offer accurate information in the manual, we welcome your input. Should you find unclear
descriptions, errors or omissions, please contact the nearest office.

Orientalmolor is registered trademarks or trademarks of Oriental Motor Co., Ltd., in Japan and other countries.
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