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Y EFAlol MOTOR®] &< 7]l ofgh F4 2 %] aho] 927} Y5t

S ol = ARE-SEA] ot 44 2. DRIVERS] B 57]50] 52415to]

MOTOR7} g A|8taL 7Fg-7} Halsto] Fak 9l A%] ako] flo] gyt
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- MOTOR, DRIVER®] AR}AI1 S Z7ks}o] A5}H] wol 241410, 77, 34 gx|m}o)
{f} 219lo] g,

[ 9] - MOTORY &8F0|u AlolES Fhol B37|A] ol FAIA 2., FA4ke] ¢lo] Huyrh
* MOTOR, DRIVER®] =9jelli= 7hlas 4] Woh AL, b4, 74, 4] uhso)
dglo] Hytt,
« MOTOR®] 3] 4 ¥(Z&2%)o] COVERE AA|5t0] FAlA 2, FA] Yolo] Huych,
* DRIVER®] 7-+50f o] EA-& W] Dol FAIA Q. 31| 7Hd AX] 2h=2] ]lo]
Hyt},
* MOTOR(XE TYPE SHAFT)¢t 114718 ¢ o] MOTORSF 147] 1ol &7}t
50l 7R GrF Folate] FAIA L FAFO] Yolo] Fu T
* MOTOR E= 757] £2F MOTORE #]of A%] g wfjo] A=]2} MOTOR E+=
7] 7hol| £71e Fo] 71A] FEE Folsto] FAA Q. KAkl ¢lo] Hut)
« MOTOR®} DRIVER: X AE %§Ho & ARg-8}o] F2AA @ 31, 7H, 4] w49
Hlo] Hurt,
o A2E AT wjo= A B A T = QIS 1|3 S AeYEte] FAIA L,
FAe] lelo] Hyth,
o o]A}o] WAYE wjof| = ZA] 28 A5} DRIVERS] HUL 7 FAA 2. 3R 74,
HAre] lelo] Hytt,
« B35 7]550] 5AS o= HYE 1101 UAS AASH o] HYE A Fdstod
FAAN L, YIS AAFIA] % MOTORS] 741 A48 3¢ MOTOR, DRIVER7}
Q&S] A = 4] mko] olo] Hurh,
+ DRIVER2] SLOW RUN/SLOW STOPA|ZF A4 7]2] A48 Holg HU =2fo|HE
ARESlo] FAIA Q. o] Yolo] ),
c HAAF =4, AANUAE S P Aol DAE Do WA R] Fop FAIA L.
A7) Yolo] Hutt,
* MOTOR, DRIVERE #|7|g 7390l = AHd4 H7|E2 A ste] AL
« $AAJo= MOTOR, DRIVER W 27} 70CE 2348 4= 9lonz 24 o] 7L}
AR)gF A %ol = MOTOR, DRIVERES THA|A] ol AN Q. 1.20 7 <&
shake] olo] Hyeh,
[5 8] - XFD Series + @A MOTOR®] XFM Series H-& DRIVERYYTH 1822 o}

MOTORSH= AMEE &= §lom HEEA] 48 DRIVERSH MOTORE ARE-8fo{of gt}
T A 2 AYE 113 YA 5x 52 DRIVERS] @atfol] £~& %]

nhdAl L., 7] glo] Huct,

UL OFFet & HY A BAAo= 52 oJ4ke] AJ7to] Z I}t o

AJEJsto] FAA L.,
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A+ BEC] FEASH SR Halstel T4, HE Aol BA1E 3P

R CE O
- ofehe] Blo] A3 G| G| BB AL, BOF, REBAL

TheE 9t BAF WA STHE 1 9] el Ho R detsle] FAIAIL,

2.1 HiZ2| =l

o 24

o OlZ" A

&8 A% Cable (300mm)
+ A4 Cable (300mm)
o AR A

(" 3.CODING SYSTEM )

E DRIVER
Series

Output

XFD

100

XFD : XFD Series

EX) 100 : 100W

m MOTOR
Series

Size

Output

1EA
1EA
1EA
1EA

Shaft Type

XFM

100

G

XFM : XFM Series

6: 160
8:180
9:90

T

G: Gear Type
D: D-Cut Type
K: Key Type

EX ) 100 : 100W
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[AX)AF4] MOTOR, DRIVER: th3t -2 7o) Zk5017] o]l AR|sle] 4412, oh&

s o] ol A ARBSIAIH Aol ahd 217t QU h

< AY (& AFL2 7)7] gRgor A, Alxd AYUh)

¢ FLE 0T ~ +50TC(H+32F ~ +122F) (52314 9-& A)
* FHFE 85%0[8} (o] &) WA U= )

« U 7IA QIeMd b, FAA 7EAT) Qe A
 AAREAS WA O A

« HAY G453 5O G WA Y A

« 2ol £ Fo] FA = A

S L I R 2

« AEAA AF, e F4E 71HA] o2 A

[F 8] A AEE 2o okAsHA ARl Yaf ke
A AFHA L.
—TAG Y] - EE 2
* MOTORS} DRIVERAFO]E A4S mjofl= 34 (H &) o] a4 Alol&&
AREBE] FAIA L EMC HIAE = 2ALS A% Aol &8 ARgate] AL,

4.1 DRIVERS| MX|
4.1.1 x5k
DRIVER: 27]9] tjFof w2 ¥l 2 HOUSING L 29] GH ko] o3t W& AA 2 A4
=lo] 9lG Ut DRIVERE HOUSINGSe| A& wjolli= ¥H=A] DRIVERS] AX| H+4-&
AHEBIA = B RN 2R 2 ARJste] F£AIA L. DRIVERE HOUSING ¥
HOUSING®] T2 7]7]9} 48RS 25mm( in.) o4}, 428 50mm(@ in.)olAt A
215 FaL Ax)ste] =442 DRIVERE 2004 Uehs| A28 wjofl= 271} o] vt
2 20mm(0.8 in.)olA, £2 RS 50mm(2 in.)oA A2 E Fal AX|ske] FAAL.

20 mm OA

20 mm 0|4

_ 50 mm 0|4

50 mm 0|4
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[ 8] * DRIVER= HOUSINGSFo| A x]5te] 41412
* DRIVER F¢oll= dgko|u} leo| 27 & 717]& A A|81A] uhdAl L.
« DRIVER®] F9|L%7} 50C122F)E 21fet A Qol= 3] 24
AAESE] FHA L.
4.2 EMC H™of HMgist MX| - M dhH
4.2.1 EMC 343
XFD Seriest= 717] A2H-8-29] £2 0 24 AA Alx =5Uch EMC HH A= ofAl&Eo]
A2k 1740 7)71% 2] of| A 8] o] atEUt) o]0 4] A7isk= MOTOR/DRIVERS] 4
A, A2 AR 717142 9] EMCH o] Aol fragh 712291 Ax] ujAl wof o)
A Avget ZAdUct 2542 7171 Z#]19] EMC & oll9] Agdel s A=MOTOR/DRIVER
oF T AHES ThE Alo] A|&H 7]7], A7) HE9] 4, v, wiR] AdE, HIE e ol whekA
S B g AAA A 717] ZA] S EMC AlEs AAE a7t Qlsyct

s K 74
Main : EN 61800-3,

Adjustable speed electrical power drive system - Part 3: EMC requirements and specific test
methods

Emission : EN 55022,

Information technology equipment - Radio disturbance characteristics - Limits and methods
of measurement

- Conducted disturbance

- Radiated disturbance

Immunity : EN 55024,

Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement

- EN 61000-4-2: Electrostatic discharge immunity test

- EN 61000-4-3: Radio-frequency electromagnetic fields immunity

- EN 61000-4-4: Electrical Fast transients immunity

- EN 61000-4-6: Radio-frequency continuous conducted immunity

4.2.2 EMC 83l A5t A4 v W

XFD SeriesE HI5£al|4] 1 Ao} A|2H] 7]7]9] EMI®F XFD Series®] EMSe] tigh -3 o2
S 73 o 714 9] Aol Sist Aols Yo Azt syt XFD Seriest
the-o] A HiA WS AXFRe 24 EMC HH o2 9] Ajto] 7Hs8lA iyt
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B A9 Eelg AC Bl T A%
DRIVERSA] ¥4I o] 27} 71218 BojA] 2192 Hukslis 2L st QA A7
99 AC 91 SRl AC 2ol TS H4sto] 4149, AC el Feef of) 2]
A B 10 ek AL ARGl FAAS.

HMES|Ab 1Ph. 100V ~ 120V / 1Ph. 200V ~ 230V
DONG IL

TECHNOLOH ES1-F10

GY,LTD

+ AC 1) el 7k 4520900) AC TR Fprtolo] ARstel FAA 0. 125 9
Aol 23t 22 AolZ-L HOUSINGS] S4del ] A Qus Aol S9% 52
AFEBIA] BEES] TAA FAIALS.

 AC 2h9] E| o] X G 7HRA B AlEE A8sha, HeA el 4K EelEo
AA3te] 4142,

 AC Q121%0] Aol AC 2hel BE|o] &2 o] B Lhehs] wpAal uhALL, ekl
up el Bg-eke Bal HOUSINGSHE] teol27) 213 1) Alo| el Agtelol
AC 212 E] B} A5 4 g,

B MOTOR #Alo|&9] A%
MOTOR Aol && A = Option(F)) ¢l I3 Alo] &5 ARg-dto] F+AIA L., Zd o

71212 MOTOR AHA| 9] Alol= Zdol& &M 2mAH .

B A5 Aol&9] v

DRIVERY] A3 Aol B2 7o) AWG26(0.14mm?)ET} F2 AT Ao|E-g Alga)A] 71324
A vjAlste] A2, AE FAo]B2] FHR|ojle AL Alo|E AFe} HEs= F5A|9 29
TS AMESE] FAA L, Alo]E FYEE AR Alo|Eo] JrtR Ho| AX|sla A At HA] Z

RIEC HAJsto] FHAIL.

=

Shield Cable
Cable Clamp

[5 8]

+ MOTORS} DRIVER®] 7] 21312} 73] Ao} 41225 71719] ) A9l
A7 4714 S A A7) Z =] HAAA FAALL.

- eolut A 91715 T AHEE wfoli= AC 2ol HEle} CREIZOIA AXS F43te]
M.
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Aol Tk B MATSIIL U 2A ShA S HEE P Fol 4 AL,

+ MOTOR Alo|2o|u} A9l #o]2 59| FeiA Aol 2157 Ao|2e wa Lol
100~200mm(d~8 in) A= AelE 31 jalsto] FAAL. FeA Aolat A5A Aol
o] WA ujol A2to.2 WARAA HATSle] FAAL, E AC Bel Ee] AC Y
Aol Zei2 Aok HejshA uhiste] F4140.

- MOTORS} DRIVER Aol & @4 telli= &4(8m%)2] % Ao] 22 A-g3}e]
FAA L, EMC Hl2E0E 2] 4 Aol ALgstol A2,

B MOTOR, DRIVERY] A%], ujAl o

Driver
Ferrite Core
Cable
AC Line Clamp )
4 =]
Filter HREE |caple Forito G AlS Cable ]
Clamp rerrite Core = (Shield Cable: 2 m)
¥ Cable
é é (Shield Cable)
(Ground Panel)
I

% Ferrite Core (TDK—ZCAT3035-1330)

4.2.3 7870710 Hiet 9} ARt

471719 984 DRIVER7}F 22Fs = 7ut &4 7-9-7F 35U th DRIVER®] A< e
gt AJeiol A= DRIVERS] Foll F=efstaL, 7h7to] 7iut 8.2 whA|A] up Al 2. DRIVER
o] Y& &5 (SPEED,SRSS)& 24T wjofl= RI=A] A =fo|E ARgsto] AL,
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(5. Z29 537} 7)% )

DRIVER Z% : XFD30, XFD50

X Z=Z)

o

2= Connector(CN1)

rx

MotorE2: Connector(CN2)

T2l Cable2 F&FLICL s Motor Cable2 H&afLICt

AlYS 2FEILCEL Esthlols ZITAR
o=z 4FE0] AUAsLIC

UaE 45|

Motore| 2% £=5 AFSiLIC, Programmable Controllers2)
E5HAIE 0 r/mine2 MFE|of QIF M(017|7 |2t H&BfLct,
QUELICL

DRIVER &% : XFD100

TH Cables H&EILICE

AUEH MS T4 Connector(CN3)
QUE3 Cable2 H&3I0
Programmable Controllers2|
2L Moi71712F H&ELCh

(o) S

MotorE2: Connector(CN2)
Motor CableS H&8H|Ct

THEEAIZE - HEAIZE 2T

Motor7 [SAI2| 7I&AIZE EXIAS| Z&

=

LiREE H300

IS SEEHLICH SotAlole ZITtAlZt Molor] 281 S8 dFALIC
oz MEEl] QALICt EotAl= 0 r/minez AFE|0f
=20 PVN=] .

AELICE
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b

C 64 )

A < T4 Aol A A AAS AASHA] ahd AL, AU T A AHd S

A AAISte] AL, o] dele] Huth

+ Connectorg A5H| 7]9] F4HA 2. Connector?] F&o] &xlskA] Zat
74<, 52 2% == MOTOR, DRIVER7} w8 $-87} QiU Tt

+ ConnectorE W1z 255 wj= BIEA] Connector -5 72 AE ol 4] 31A]7]
HRgU o}, E3 222 Wk o] €jof] & 7FskA] mhd Al L. Connector %
DRIVER7} & 9217} lssu .

6.1 o L
6.1.1 DRIVER H¢1¢] X<
Qg A AL DO24V +10% Ut A #|01E2] ConnectorS DRIVERS] H¢
7<% Connectoroll 719 Y5 th Al F45] o] = A AlolES ARESHA] o8
mlofl= ol 9] g A S Alole= ARgste] FAUALL.

DRIVER Model HH #HolE w4
XFD30, XFD50 AWG22(0.3mm) 04
XFD100 AWG18(0.75mn) 0|4

[Z 8]

< A5 s YO S0l 23] st FAA L. Aeef A4S A3 ST A fole
DRIVER7} o 9217} Ql54,

+ DRIVER®] A ¢ AlolE-2 th2 A gelo]uf MOTOR Al &= 54 gk vl ol ujxishA]
ah AL,

« 9] A £JolLt MOTOR #lo]E-2] Connectors Wil 3-8 wfi= Z Y& 1131 5% o] 4}
A & AAjste] FAAL,

6.1.2 HAHH
Mg ol MA7F ¥PYEHA] =S MOTOR, DRIVERE 148k A& 73] 24 ool
HebA R 2 ) 9ol HAske] T4 L.

AR RSl W, Fon| FAT EAUS ALg3to] T4 L,
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62 UEH 30| TE

6.2.138&%

B DRIVER2I9| T

01%8 A3 Cable?] ConnectorS DRIVERS] &8 415 <4 Connectore] 719 Y&y o,
T o] A FAE FEE 0] Q1= Cabled] Ae AT

42 2ol whef ey
DRIVER &% : XFD30, XFD50

el 219 U
GND DC24 V+10%

2
no
o

Jjob
—_
o

CN1

NC

—_
no
)

START/STOP

Jjol

RUN/BRAKE

o
=

—_

o
o

cw/ccw

o

INT/EXT

A/CLR

H 3

M 2

L 1

GND

SPEED OUT

I
w2 |o | o || |©

ALARM OUT

N

-
—_

o

CN4

x9S SEHAS 95 SEAR7|Option) EL AFAN FAH 112
e U ERREY
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DRIVER &3 : XFD100

x| 2 A a2l o2
_ GND DC24 V£10%
5| 9
CN1
NC
12
_ START/STOP
21N o
a | 10 RUN/BRAKE |
Cw/ccw
3| 9 o9
2| g INT/EXT -
A/CLR
&7 e
H 3
3 6
M 2
= 5
L 1
8| 4
GND
5 3
SPEED OUT
H | 2
ALARM OUT
z 1
CN3

* @l Fof A o] AL 9 447 (Option) B A7 SollA HE
Hdslo] ZAIX Q.

[¥ 8]

* YEZHAL AolE A2 2m o= 31, Noise®] F&a AABH | HshA = 74
B wiAdske] =4 /\li

- dEegilE AoleE 41} A71Se] FERSIA 200mm o) HolEe] i, e 7]
°]=3} MOTOR #Alol&2 FR 2 514 Wil 2 uste s v Asto] FAA L,

. QJZEAT Aol Eo] Connectorﬂ Rl 0] ARS8 o= Aol HhE 71719k %
B2 A AAA R E A, A% Gmo] nhef 9 A[017]17]19] DC5Vl A&
A58 GNDO|| H&A1A FAIA L.
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AT QEe C-MOS YEiyUth AlF A= [ON : 0 ~ 0.5V (L Level)],
[OFF : 4 ~ 5V (H Level) & YepiU o}

(1) 3=

Driver LHE 3|2
+
starT/sTop | TRV

Driver L& 3|2

START/STOP | T2V
RUN/BRAKE RUN/BRAKE
C CW/CCW 10 kQ
INT/EXT C-MOS
Open A/CLR 2.2 kQ

+5 V C-MOS

Collector
0.1 uF
; GND T

Yov T Yov

Driver LHE 3|2

sTART/STOP | T2V
RUN/BRAKE
Qe 0K ¢ o8
Switch /cR 22 kQ
0.1 F
GND T

[ Jov

B START/STOP 42 & RUN/BRAKEY

MOTOR] &7 % 4137\ )9 32, o] 714 21 41

oS AR
QNS

START/STOPQH ON (L Level) ON (L Level) OFF (H Level)
RUN/BRAKERI ON (L Level) OFF (H Level) ON (L Level)
MOTORAER X" N PSIN PN

*¥1 MOTORY] 3|A& = WhHEGE AA7|, ei&E A7) QR 27 Ads VA& Adst
ARgto g LA},
SLOW RUN/SLOW STOPA|ZF A& 7104 At A7Ee 2 7h&3htt

*2 SLOW RUN/SLOW STOPA|ZF AA7]of| A AAg A]7Fo = 7Hghch
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[Z 8] - START/STOP 927} RUN/BRAKE ¢8-S SAlo] OFFH Level) & 7%
BRAKE7} A3},
« START/STOP 912!, RUN/BRAKE 18, CW/CCWHE E+= INT/EXTYUHE FA]
Z2ZHON/OFFES 312 nhdA e, g o] |7 A] 9F 10msec o144 Al
FAEEo] AL
* 71%5-2SLOW RUN/SLOW STOP A7 AR 712 AAst A)zte =
B START/STOPY

ON(L Level) 22 3} START7} A& %] 31, MOTOR+= AUt OFF(H Level)2] 7
STOPo] A8l=]11, MOTORE AR th (=AIAA] 7]s0] §isyth)

A

Ho

[} RUN/BRAKE°‘E=‘
ON(LH%) 2] -9 RUNo| AeiE]1, MOTORE A3t} OFFHH )] %9 BRAKE7}
AelE] 1 MOTORE AR A Ig ),

*10ms 0|4
(<] ON
START/STOP & o START STOP
I 3
o i I
RUN/BRAKE 1% oFF | RUN BRAKE RUN ‘
3 * [ U ¥ 3
/ olgy ON % : | i i
cw/ccw ¥ Locw : ‘ 1 cow |
OFF : : ‘ 1
3 ! i 3
! ! ! !
! o i I K
cw ! 2 ! p A
MOTOR SIf&! : \ 1
cow 2Nl ex |
;

B 7k A7 73S A7) AA

745 Al 4 A7 FdEA AREYTH AA7]= A Driver® 24
AAYEe 2 FaH A7to] soldyth 0.56~10% HY oA AAe 4= A5yt

FAzke 2 AA = o] 5yt

7H5 AlZrol=t Motor7h AA] Aol Al B4 313 &of mdslr|7bA] 2] A7yt

A& Azkolst A4 314 S0l A Motor7F A w712 9] AlZkeu et

2500 r/min(F-5-3} A)ol| Edst7|74x] 2] AAZk YTt AA 7145 A7 AR

IO ARG 27, Kot T, K5 Torque 59 B3-S W54t

] CW/CCW?JE*
ON(L Level) Q7% cw7} A==ElUtt OFFH Level)d] 79 CCW7F A=y}, 314918k
MOTORY] &8 &of|A] 24| MOTORZE=2] 3| 4HsF Juc),
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B INT/EXT 9

ON(L Level)9] 7-9- INT7} AR =] 1L W&t A7)0 HA&=7Ff-agch OFFH Leve) <]
A EXT7FAlg 1, ofde A7) B o f ARrete] AY4 eyt faghych Wisge
AAR7)1E AHEBHA] S 9o, HET Fart QiU

*10ms 0|4
ON
START/STOP 2 START
OFF
|
|
om OV !
RUN/BRAKE &% | RUN BRAKE RUN BRAKE
OFF ‘
! | |
! | |
conzw T 1 1
cw/cew ¢ : |
OFF : cew :
Xk * |
oN P ;
INT/EXT & EXT i | INT |
OFF : 3 t
b
| i ! |
| EXT! ; |
| |
cw ! Jeml | ST
MOTOR SHIfE! : : 1 1
cew #4187 ! i
|
!
|
B TIMING CHART #10ms 0[4
. omaemm oH- #NER sEgse My
a1 ||
bSES
ow
MOTOR SHje
cow
ON
START/STOP & START START
OFF
%
ON
cw/cow g2 oW ccw | oW
OFF *
ON —
RUN/BRAKE 23 RUN RUN RUN
OFF
* * 1%
INT/EXT 221 o
o2 INT EXT INT EXT
oFF EXT
ON
SPEED OUT
OFF L
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6.3.2 5413
DRIVER®] A% &3-2 Transistor Open Collector 28 YUt} A& Ae= 4159 A Level
o] obd W& Transistor®] [ON : A577t 5, [OFF : AF7F §31A] g2l Uerdytt
+24.4 V 0Olst
10mA olst DRIVER W& 32
- SPEED OUT
_ ALARM OUT
10mA 0l5}7+ 25C2458 &8&
H=E MES
srelsi,
GND
Sov Yov

B A/CLRYE

MOTORAA|Al¢] o] Al%-& 3HH [ON](L Level) & 2] [OFFI(H Leve) & o] FAIA €.
A/CLRYZE Aol START/STOP 98 ¥+ RUN/BRAKE ¢S [OFFIH Leve) & 3}o] F44]
2. 25 [ON](L Level)®] Z$-oll= A/CLRYEE 3514 Al 2. ALARMSE] ¥21& =,
AAG & 4& Adgste] FHAIL, AL AEYA = ALARMS RESETE 4= 355U th.
AL AEYLS AYE OFFEH &, 5% o]4Fe] AJzte] gt Fof| fate] F4A| Q.

*10ms 0|4

START/STOP /i ON
RUN/BRAKE 23  off

xl

Ho
]

ALARM OUT 5

ON
e RESET
OFF s iro
A/CLR 22 on
OFF

Ho
>

MOTOR 2% mHH

[5 8] ALARMZ RESETSH= §<¢toli= START/STOP 2, RUN/BRAKEY &<
[OFFI(H Level) 2 3} F4A| 2.,
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B ALARM OUT

koo oJgt 790 DRIVERS] ®5.7]%50] 5245to] ALARM OUT ©] OFF(H Level)©]

%3 MOTOR:= ZAF UL 013 LEDS] MY B H502 FAERE HE7|5o] 8-S
olate] FAA L.

% A ZQAlof| LED7} 427k ASEl= $ARe: o] AFaAto] obd Ut}
- ALARM LED2] 2% 550l ufe} 253t 25 7]39) 3-8 Belat 4+ glgrich,
# 3Rl 257150 B A

ALARM OUT ON OFF

MOTORS| S%t 2x x|

PN =, pSi=— PaI= P
1 5o =o (=15 Sre)
ALARM LEDE™H

[ J | [ |

I T 1 I
0.3sec 0.3sec 1.5sec
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Thank you for your purchase of SPG’s product. For
your own safety, please read this user manual carefully
and keep it where it will be read by all who use the

product.
( INDEX )
1. Safety Precautions --------——————————_______ P31
2. Things to Check After Purchase ---------————- P33
3. Coding System - -----————o o ___ P33
4. Installation - - - - - - - - - - - P34
5. Name and Function of Each Part -----————————- P38
6. Connection - - ---—-——=—— - - mm e P39
7. Operation —-------— - P47
8. Inspections - - - --——-cccoooooo P50
9. Troubleshooting ------——-ccooooooooo P51
10. Specifications -----------===——————oco— P54
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( 1. Safety Precautions )

The precautions indicated below are intended to prevent danger or injury to the user

[Warning]

[Caution]

« lindicates a potentially hazardous situation which, if not avoided,

« Indicates a potentially hazardous situation which, if not avoided, may

could result in personal injury, death or serious personal injury.

result in personal injury or property damage.

and correct use of the product. Failure to read and understand these precautions can
result in serious or possibly even fatal injury or damage to the products, or to related
equipment and systems.

* Do not use the product in explosive, flammable, or corrosive environments, in the
areas exposed to splashing water, or near combustibles. Doing so may result in
[Warning] fire, electric shock or injury.

* Always turn the power off before installing the product and perform the

CO!

nnections. Failure to do so may result in electric shock.

¢ Only qualified personnel should work the tasks of installing, wiring, operating,
handling and inspecting the product. Failure to do so may result in electric shock.

* Ground the Installed motor properly to prevent the risk of electric shock

« Keep the input-power voltage within the specification to avoid fire and electric
shock.

* Be sure to insulate the connection terminal of the capacitor and connect the
cables securely according to the wiring diagram in order to prevent fire and
electric shock.

* Do not forcibly bend, pull or stress the unnecessary force to the lead wires or
the power cables. Doing so may result in fire and electric shock.

* Turn off the driver in the event of the power failure, or it may cause injury or
damage to the when the power is back on.

« Do not touch the driver within 30 seconds after the power is off. The remaining
voltage may cause electric shock.

* Do not disassemble or modify the motor. This may cause electric shock or injury.

» For more technical information, contact the nearest SPG sales offices or
authorized distributors

(1)
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« Use the motor within its specification, or it may cause electric shock, injury or
damage to equipment

[Caution] « Do not pull or hold the output shaft of the motor. This may cause injury

+ Do not touch the rotating output shaft of the motor and enclose the top securely,
or it may cause electric shock or bodily injury

« Keep your location free of inflammable materials to prevent fire or burn

* Do not put foreign objects into the shaft of the Driver. It may cause fire, electric
shock and damage to the equipment

« Do not let fingers to be caught between the equipment and motor or when
installing the motor or motor with gearhead on the equipment

« Turn off the power immediately if any irregularity or abnormality is found, or it
may cause fire, electric shock or injury

« To dispose of the motor and driver, disassemble it into parts and dispose it as
industrial waste

+ The motor’s surface temperature may exceed 70°C degrees during operation. Do
not touch the motor and driver during operation, or it may cause bodily injury.

* Once the power is turned off, do not turn it on again until the Power Led runs
completely off

[Attention] < XFD Series are exclusively used for XFM Series from SPG motor. It is not
compatible with any other company’s product.
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( 2. Things to check after purchase )

+ Please check if the delivered product is the product you have
A ordered. Installation of different product may cause injury or fire.
[Caution] . please check if the products below are all in the place. If not, or if
they are damaged, please contact the nearest service center or place

of purchase.
2.1 Checklist
« DRIVER 1 EA
« 1/O Signal Cable(300mm) 1 EA
» Power Cable(300mm) 1 EA
« User's manual 1 EA

( 3. Coding system )

EDRIVER
Series Output

XFD| (100

EX) 100 : 100W

XFD : XFD Series

EMOTOR
Series Size Output Shaft Type
T
G: Gear Type
D: D-Cut Type
K: Key Type
EX) 100 : 100W
6: 160
XFM : XFM Series 8:[80
9:[190
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( 4. Installation )

[Place for Installing]
To avoid failures, mechanical damages and injuries, install the products where satisfies the
following condition.
* Indoor
* Operating ambient temperature: 0°C ~ 50°C (+32F ~+ ~122F)
* Operating ambient humidity: under 85%
« Area free of explosive, inflammable and acid gas
« Area free of direct sun
« Area free of possible influence of dust, metal particles, oil and splashing water
* Area free of heat radiation
« Area free of radioactive materials, magnetic fields or vacuum
« Area free of excessive electromagnetic noise (such as welders)

[Attention]

« The following installation conditions must be rigidly adhered to in order to ensure that
products are used with greater safety

- Over voltage Category: Category 1 - Pollution Degree : Class 2

« In order to widen the space between Motor and Driver, use the optional relay cable (sold
separately).

4.1.1 How to Install
* Be sure the driver and housing is vertically aligned along the holes installed on the driver
« The vertical/ horizontal distance between the driver and the housing and that of the driver
and the units of housing should be farther than 50 mm (2 in.). When two drivers are
installed side by side, have the horizontal distance more than 20mm (0.8 in.) and vertical
distance more than 50mm(2in.).

20mm(0.8in.) or more

20mm(0.8in.) or more

e v e v,

=T =

. 50mm(2in.) or more

50mm(2in.) or more

" ardy aEdg
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[Attention]
« Install the driver inside the housing.
« Do not install any equipment that produces loud noises or heat around the DRIVER.
» When the surrounding temperature exceeds 50 degrees, reset the ventilation facility.

4.2 Installing and wiring in compliance with EMC Directive

4.2.1 EMC Instructions

XFD Series are designed and produced as a part for the machine equipment. EMC testing
requires the compatibility of the client°@s machine equipment that would be equipped with
this product. ?The purpose of the instruction is to guide the users in designing or installing
the products, the fundamental installation, and the wiring method which is valid for the EMC
instruction.

The clients are recommended to EMC testing to ensure the compatibility of the machine
equipment because the comparability may vary depending on the control system machine,
composition of electrical components, wiring, arrangement status and the rate of risk.

% Application Standard

Main : EN 61800-3,

Adjustable speed electrical power drive system - Part 3: EMC requirements and specific test
methods

Emission : EN 55011,

Industrial, scientific and medical(ISM) radio-frequency equipment - Radio disturbance
characteristics - Limits and methods of measurement

- Conducted Disturbance

- Radiated Disturbance

EN 61000-3-2, Harmonic current

EN 61000-3-3, Voltage fluctuation and flicker

Immunity :

EN 61000-4-2, Electrostatic discharge immunity

EN 61000-4-3, Radiated, radio-frequency, electromagnetic field immunity

EN 61000-4-4, Electrical fast transient/burst immunity

EN 61000-4-5, Surge immunity

EN 61000-4-6, Immunity to conducted disturbances, induced by radio-frequency field

IEC 61000-2-1, Immunity to voltage dips and short interruptions

IEC 61000-2-4, Immunity to harmonics, voltage deviations, voltage unbalance, frequency
variations and frequency rate of change

IEC 60146-1-1, Commutation notches

4.2.2 EMC Installation and Wiring Method

The performance of the machine equipment may fall into serious malfunction if the
countermeasures against EMI of surrounding control system, and EMS of XFD Series, and
XFD Series itself are not devised propetrly. ?XFD Series execute the EMC instruction by
performing the following installation and wiring methods.
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B Power AC Line Filter

Install the AC line filter to the AC power input line of DC of the driver to prevent external
noise from the driver thru the power line. ?Use the following AC power line filter or

equivalent.

Manufacturer 1Ph. 100V ~ 120V / 1Ph. 200V ~ 230V
DONG IL

TECHNOLO- ES1-F10

GY,LTD.

« Install AC line filter as close as possible to AC input terminal of DC power. Affix the
input and output cable using cable clamp, and tighten until there is no gap between
those cables and housing..

« Use a thick cable as possible to connect the ground terminal of the AC filter and
connect the cable to the ground point over the shortest distance.

* Do not wire the AC input side cable and output cable of AC line filter in parallel.
Parallel wired may cause the noise from inside of housing and enter into the power
cable through the floating capacity and reduce the effectiveness of the AC line filter

EMOTOR Cable Connection

Use optional extension cable (sold separately) to extend motor cable. The maximum
extension is 2m including the length of the cable of motor itself.

B Wiring Signal Cable

Use a shielded cable of AWG 26 (0.14 mm?) in diameter for the driver signal cable and
wire it as short as possible. ?To ground the shield cable, have the metal clamp come in
contact with the electric pole of the shield cable.

Shield Cable

Cable Clamp

[Attention]

« Ground the shield cable directly to the earth to avoid potential differences generating in
the ground of the motor and the driver and the grounding of the ambient control system.

« When relay or electronic switch is used in the equipment, use of surge absorbing from
AC line filter and CR circuit are strongly recommended.
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+ Wire the driver’s signal cable shortest as possible, and do not wrapped or tied the extra
length of the marginal part.

« Wire the power system cables (motor cable, power cable, signal cable) separately wit
hthe distance of about 100-200mm(4-8in.) When the power system cable and signal
cable cross each other, wire them to cross at a right angle. Also, wire AC input side cable
and output side cable of AC line filter separately.

+ To extend the gap between motor and driver, use the optional (sold separately) extension
cable. Use our extension cable for EMC test

B Example of Installation and Wiring of MOTOR and DRIVER

Driver

Ferrite Core

Cable
AC Line DC Clamp .
Filter - POWEr | caple Signal Cable ]
Claﬂmp = (Shield Cable: 2m)

: ] U'Power Cable

(Shield Cable)
d &

(Ground Panel)
L

% Use the ferrite core for extending the motor cable.

4.2.3 Caution of Electrostatic

Electrostatic may cause the driver to malfunction. When the power is turned on, handle
the driver carefully and do not get close or touch the driver. To adjust the volume of
driver’s embedded system, make sure to use the insulated driver.
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( 5. Names and function of parts )

MODEL : XFD30, XFD50

Heat insulating board

Installation groove(2 locations)

Power connector(CN1) Motor connector(CN2)

It connects the motor cable.

It connects the power cable. g

It sets the acceleration time during Motor
operation and deceleration time during the
stopping. It is set to the shortest time at .
shigpou?. Input output signal connector(CN4)

It connects input and output cable

Internal speed setter

it sets operation speed of the to connect to external controllers
motor. It is set as O r/min at such as programmable controller.
ship out.

MODEL : XFD100

Heat insulating board

Power connector(CN1)
It connects the power cable.

Anstallation groove(2 locations)

Input output signal connector(CN3) { Installation hole(2 locations)

It connects input and output cable
to connect to external controllers
such as programmable controller.

It connects the motor cable.

Acceleration time / Deceleration time setter

It sets the acceleration time during Motor
operation and deceleration time during the
stopping. It is set to the shortest time at
ship out.

Internal speed setter

it sets operation speed of the
motor. It is set as O r/min at
ship out.
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( 6. Connection )

+ Do not perform connection work while the current flowing. Turn the
] power off before connection, or this may cause an electric shock.
+ Insert the connector firmly or it may cause defect operating or damage to
the motor and driver.
» When you pull out or insert the connector, make sure to hold the connector
part. Also, do not apply any excessive force in any direction other than the
indicated direction. It may damage the connector and driver.

[Warning

6.1 Power Connection
6.1.1 DRIVER Power Connection
The power supply voltage of the driver is DC24V £ 10%. Connect the power cable to the
power connection terminal of the driver. Connect the proper power cable to the appropriate
driver model as specified in the table below.

DRIVER Model Power Cable Specification
XFD30, XFD50 AWG22(0.3mn?’) or more
XFD100 AWG18(0.75mn) or more

[Attention]
« The wires should be placed into their correct polarities. Connecting them into the wrong
polarities may damage the driver.
* Do not wire the driver power cable and other power cables or motor cables together in the
same tube.
« After the power is turned off, wait for 5 seconds before the power is re-supplied or the
motor cable is pulled out, plug the cable back into the connection terminal of the drive.

6.1.2 Grounding

To prevent the potential difference from generating at the grounded location, use the
thickest cable possible to connect the driver, motor to the ground over the shortest distance.
The grounding location should be wide, thick, and have a uniform conductive surface
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6.2 Input / Output Signal Connection

6.2.1 Connection Diagram

B Connection to DRIVER
Connect the I/O signal cable into the I/O signal connection terminal of the Driver. The color
in the figure indicates the color of the enclosed cables. Connection method is different

depending on the type of output.

MODEL : XFD30, XFD50

Black

Red

Black
White
Gray
Brown
Purple
Blue
Green
Yellow
Orange
Red

Brown

GND .
2 Power input
1 +24V DC24 V£10%
CN1
NC
12
START/STOP
11 T
RUN/BRAKE
10 To——
CW/CCwW
9 o——9
8 INT/EXT ~
7 A/CLR ~
H 3
6
M 2
5
L 1
4
GND
3
5 SPEED OUT
ALARM OUT
1
CN4
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MODEL : XFD100

+24V .
Red 2 Power input
GND DC24 V+10%
Black 1
CN1
NC
12
START/STOP
Black | 11 o
RUN/BRAKE
White | 10 So——9
Cw/CCwW
Gray 9 o
INT/EXT
Brown 8 / o
A/CLR
Purple 7 o
H 3
Blue 6
M 2
Green 5
L 1
Yellow 4
GND
Orange 3
SPEED OUT
Red 2
ALARM OUT
Brown 1
CN3
[Attention]

» The length of the input/output signal cable should be within 2m, and to restrain the
effect of noise, wire them as short as possible.

« Place the input/output signal cable at least 200mm apart from the inductive load of
the electronic relay, etc, and wire the power cable and motor cable, no parallel, but
to crossing at right angle.

« The connector of the input/output signal cable and the cable on the opposite side
which is not used should be insulated and to not come into contact other equipment,
or connect them to DC5V of the external controller or to the signal GND according
to its usage.
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6.3 Input / Output Signal

6.3.1 Input Signal
The driver’s signal input a C-MOS input. The signal status indicates [ON : 0~0.5V (L Level)]

and [OFF: 4~5V
(1)Input Circuit

START/STOP
RUN/BRAKE

+5 V C-MOS

START/STOP
RUN/BRAKE

CW/CCW
INT/EXT

Switch A/CLR

GND

(H Level)].

Circuit inside the Driver

+5 V

10 kQ

Circuit inside the Driver

+5 V

10 kQ
2.2 kQ

C-MOS

0.1 uF
T

[ Jov

Ope

Collector
GND

START/STOP
RUN/BRAKE
CW/CCW
INT/EXT

n A/CLR

Circuit inside the Driver
+5 V

vov

B START/STOP Input & RUN/BRAKE Input

For operation and instantaneous stop(or stop) of MOTOR, these two types of input signals are used.

[ dov

Input Signal
START/STOP Input ON (L Level) ON (L Level) OFF (H Level)
RUN/BRAKE Input ON (L Level) OFF (H Level) ON (L Level)
MOTOR status Run* Instantaneous Stop Stop™

% 1 The rotation speed of MOTOR is selected from 1 out of internal speed setter, external
speed setter, or external DC power.
It accelerates with the time set in SLOW RUN/SLOW STOP time setter.
%2 It decelerates with the time set in SLOW RUN/SLOW STOP time setter.
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[Attention] When the START/STOP and RUN/BRAKE modes are OFF(H Level) at the
same time, the BRAKE is the main priority. Do not switch the ON/OFF with the
START/STOP, RUN/BRAKE/CW/CCW, OR INT/EXT switches
simultaneously. To change the operation mode, hold the switch for at least
10msec for each interval.

The driver operates on the SLOW RUN/SLOW STOP time setter

B START/STOP Input
The motor will start and operate when it is on ‘On (L Level) and stop when the OFF(H Level)
switch is selected. (There is no instantaneous stop function)

B RUN/BRAKE Input
The motor will run and operate when it is on ‘ON’ and the motor will stop temporarily when it

is set on ‘OFF’

*10ms or more

ON

START/STOP Input START STOP
OFF
I l
RUN/BRAKE Input | _RUN BRAKE RUN 1
OFF ‘ :
] * . SN, S * ]
r | | ! k
e ON ( : 1 1
W/CCW Input 1 : ‘ | !
OFF L CW 1 e
o /RU—N\ | | STOP
MOTOR run pattern ! ‘ i
cew INSTANTANE STOP RUN !

B Setting Acceleration Time and Deceleration Time

The time of the Acceleration and Deceleration should be set equal to one another. When
the insulated driver turns clockwise, the time increases. You can set the boundaries within
0.5~10sec. The acceleration time is the time it takes for the dormant motor to reach the
rated rotation speed. The Deceleration time is it takes for the rated rotation speed of the
motor to stop. The deceleration Time is based on the rated speed of 2500r/min. The actual
Acceleration time and deceleration time is influenced by the customer’s usage condition,
load inertia, load torque, etc.

B CW/CCW Input

When the Driver turns on (L Level), CW should be selected. When it turns OFF (H
Level), CCW should be selected. Rotation direction is the rotation direction of the
MOTOR output axis when it is seen from the MOTOR output axis.
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N INT/EXT Input

When the driver turns ON (L Level), INT should be selected, and the set speed of the internal
speed setter becomes available. When the driver turns OFF (H Level), EXT should be
selected, and the set speed of the external speed setter or external DC voltage is available.
When the internal speed setter is not used, it does not need to be connected.

*10ms or more

ON
START/STOP Input START
OFF
‘
‘
N
RUN/BRAKE Input oFF ! RUN BRAKE RUN BRAKE
‘
! ‘ ‘
! | i
CW/CCW | o ! 1 1
nput i i i
OFF S — cow
Lk k] I SN
o —— b
INT/EXT Input INT EXT ! 1 INT
OFF : !
INT 3 |
‘ ‘
! |
‘
‘

I
i
\EXT]
RUNi
cw i i INSTANTANE STOP
MOTOR run pattern :
CCwW INSTANTANE STOP |
RUN
INT

[ | TIMING CHART *10ms or more

RUN - SPEED CHANGE - STOP  RUN + INSTANTANE STOP CHANGE DF DIRECTION

‘ High speed ‘

low speed
cw
MOTOR run pattern
ccw
ON
START/STOP Input START START
OFF
*
ON
CW/CCW Input cw CCcw cw
OFF *
ON —
RUN/BRAKE Input RUN RUN RUN
OFF
* * 1%
’ ON
INT/EXT Input INT EXT INT EXT
oOFF EXT
ON
SPEED OUT
OFF L
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6.3.2 Output Signal

The Driver signal output is the Transistor Open Collector output. Signal indicators do not
show the voltage level {On: electricity flows} or { OFF: electricity does not flow} the
internal transistor.

+24.4 V or less
10mA or less Internal circuit of DRIVER

>: SPEED OUT
_  ALARM OUT

LI

Insert resistor to make 25C2458 equivalent product
it 10mA or less.

GND

J70V J70V

B A/CLR Input
‘When the MOTOR stops, turn the signal [ON: L level] once and then [OFF H Level] before

A/CLR input. If both are [ON L Level], do not perform A/CLR input. Verify the cause of
the alarm, and perform the operation after removing the cause. During the restoration of the
power, the ALARM can be RESET. Restore the power at least 5 sec. after the power is
turned OFF.

*10ms or more

START/STOP Input  ON
RUN/BRAKE Input  OFF

ON
ALARM OUT OUTPUT RESET

OFF
* * *

RUN ‘ STOP

ON —
OFF

A/CLR Input

RUN

MOTOR run patten

O K

STO

[Attention]
While resetting the ALARM, turn START/STOP input and RUN/BRAKE input [OFF
H Level].
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NALARM OUT
In such cases the alarm is activated, the Driver protection function will be activated,
ALARM OUT will shut off, OFF (H Level), and the MOTOR will stop. This is indicated by
the flashing of the LED light. Verify the contents of the protection function.
 The lighting of LED during the power supply is not an anomaly.

» When the Driver’s protection function is activated, a corresponding Alarm LED will be
illuminated on the digital panel, and check the meaning of each Alarm LED by the table
belowactivated

ALARM OUT ON OFF

MOTOR RUN STOP

| ON ON ON ON
A6 LD | o[ ] [ Jorr[ |
—t— 1

I T
0.3sec 0.3sec 1.5sec

Type of protection function| ALARM LED Action

Activated when a load exceeding the rated torque (load
Overload torque or motor current of 130% max. of rated load or rated
protection 2cycle | 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.

Open-Phase 3cycle Prevents motor malfunction when the sensor cable within the
Q‘larm| protection motor cable is disconnected during motor operation.
igna
Output Protects the driver against damage when the motor is driving

Overvoltage 4cycle an inertial load exceeding the permissible inertial load, or

protection when the motor shaft is turned by the load (during lowering
operation).
Under voltage 5.\ e Activated when a input voltage to the driver is less than
protection Y specified voltage.
Overspeed Activated when the speed of the motor exceed 3800r/min or

Protection | 6¢Ycle | when it shows abnormal speed.

ALARM OUT is ON (L Level) when the DRIVER is normal, and OFF( H Level) at
ALARM. When Alarm OUT turns OFF(H Level), remove the cause which the protection
function is operated by, by referring the illuminating period of LED, after the Motor stops.
Remove the cause and secure safety, and then RESET the ALARM.

[Attention] IF ALARM OUT is OFF(H Level), turn START/STOP INPUT and
RUN/BRAKE input OFF(H level).
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B Speed out

In accordance to the motor operation, it outputs 15 pulse per cycle(of the motor's output shaft).
Thus it is possible to calculate the cycling speed of the motor by measuring the output
frequency of the speed out.

Speed out output frequency(Hz) = 1T
T2 P
« T >
W For 30W
MOTOR rotation speedr/min] = —>-c20 OUT OUtf;t frequencylz] ¢,
H For 50W / 100W
MOTOR rotation speed[r/min] = SPEED OUT out1p5ut frequencylHz] X 60

If you need the cycling speed of the motor's cycling head or that of reduction gear,
Digital Speed Indicator(SID 250) is available.(Sold separately)

[Important]

« To extend the input/output cables, please do so under 2m.

« Input/output cables should be wired separately from power cables and motor cables.

( 7. Operation )

7.1 Selecting operation speed

The speed of the motor can be controlled by the internal speed controller within the driver.
It can also be controlled through the attached external speed controller or by the current
voltage of the direct current setter. Speed selection ranges are 200-3000r/min. The speed
selection can be controlled in two ways by using the internal speed controller/external speed
controller and the internal speed controller/external direct current voltage.

7.1.1 Speed setting by an internal potentiometer.
Use the driver with precision driver and wind it clockwise to operate the motor faster.
(Factory Setting: Or/min)

7.1.2 Speed setting by an external potentiometer.

When the external speed controller is connected to the driver terminal, the speed can be
altered between the range of 200-3000r/min. To stop the motor, wind the controller counter-
clockwise.
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3500
= 3000 /|
S /
< 2500 /
© 2000 / Blue
8_ / Green
0 1500 /
o Yellow
C
< 1000 Orange
3

500 v

/|

0O 20 40 60 80 100
External Speed Setter Readings
External Speed Setter Readings — Rotation Speed Characteristics (Representative Value)

7.1.3 Speed setting by an external DC voltage

The external DC Voltage is used to set the speed with the D/A output, etc. from the external
controller, such as the Programmable Controller, or to perform 2 level speed conversion
operations according to the internal speed setter. Use the DC power (DCOV ~ 5V, 1mA or
more) with the 1st phase and 2nd phase of the intensified insulation for the external DC power.

3500

3000 /|
2500 External DC Power

2000 7 pco~sy | 7

/ 1mA or more &
1500 / Green | 5 = : =

5 1000 // Yellow | 4

Cycling Speed [r/min]

Y Orange| 3
500 / Shield Wire

0o 1 2 3 4 5
DC VoltagelV]
External DC Voltage — Rotation Speed Characteristics (Representative Value)

[Attention] « Use the DC5V or less for external DC power voltage or it may cause damage
to the DRIVER.
+ Check the polarity during the connection of the external DC power or it may cause
damage to the DRIVER.
» When the shield cable is used to connect with the external DC power, connect it to
the closest position to the input/output signal cable connector, and connect the
shield line to Pin No. 3 GND.
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7.2 Parallel Operation

In order to operate two or more motors with the same speed, use the “External DC

Voltage”or the “External potentiometer”.

7.2.1 Using the External DC Voltage
1) Use the DC with a higher capacity than the value below

Current capacity of N number of DRIVER | =1 X N [mA]
Ex) Two DRIVER would be over 2mA

2) The input/output signals should be connected to each driver
3) Each motor speed difference should be controlled by connecting 4709 ,1/4W of
resistance to the first driver’s M terminal, and then connect 1KQ, 1/4W of

variable resistance unit to the other driver’s M terminal

Direct current voltage
DCO~5V

Controlling line

ADJ
5KQ
1.5KQ 1/4W
24V Hl| 1/aw 24V H
ND M ND M
L L
Power line | DRVER | DRVER

7.2.2 Using the external potentiometer

1) Parallel operation refers to the operation of several motors in the same cycle by using a
single external speed controller. As shown in the picture below, the external speed
controller controls the speed in VRx by using the same power line and speed

controlling line.

2) The resistance value of the external speed controller can be calculated as shown below.

Ex) When there are 2 DRIVERS, the value is 10KQ, 1/2W

The resistance value of N number of DRIVER VRx = 20/N KQ, N/4 (W)
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3) Other input/output signals should be connected to each DRIVER

4)Each motors speed difference should be controlled by connecting 470Q , 1/4W of
resistance to the first driver s M terminal, and connecting 1KQ, 1/4W of variable
resistance unit to the other Driver s M terminal.

5) While using the external speed controller, keep the parallel operation to under 20machines.

Controlling line
15K ADJ
a iaw
24V H] 24V H
ND| M M~ ND| M
L] L
Power line DRIVER | DRIVER

( 8. Inspections )

It is recommended you to check the followings periodically. When a malfunction
occurs, stop using the product and call the nearest service center.

8.1 Checklist

1. Are the Screws in motor/gear head tightened?

2. Are there any strange sounds in the motor”s supporters?(Ex. Ball Bearings)

3. Is the load shaft and the output shaft of the motor/gear head properly centered?

4. Are the cables free from stress and are securely connected to the driver?

5. Is the openings of the motor free of dust and not blocked?

6. Are the mounting screws in the driver and power connection terminal screwed tightly?

7. Are the power cells and smooth condensers in the driver functioning properly without
abnormal smell and irregularities?

[Attention] - The driver contains semiconductor elements, so handle with care.
Electrostatic may damage the driver.
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( 9. Troubleshooting )

When the motor malfunctions, inspect it according to the list below. If the motor still
malfunctions after the inspection, contact SPG customers service or nearest sales office.

9.1 The motor fails to turn
[Like Causes]

Either START/STOP input or
RUN/BRAKE input is not set to
the ON.

The internal potentiometer is
not adjusted.

When the internal potentiometer
is used, INT.VR/EXT input is not
set to the ON.

The external potentiometer contact
is faulty.

When the external potentiometer is
used, INT.VR/EXT input is not set to
the OFF.

The external DC voltage contact is
faulty.

When an external DC voltage is
used, INT.VR/EXT input is not set to
the OFF.

4y 3$ 358 3 3 3 3

[What To Do]

Make sure that both START/STOP
input or RUN/BRAKE input are set
to the ON.

Turn the internal potentiometer
slightly in the clockwise direction.
The speed is set to 0 r/min at time of
shipment.

Set the INT.VR/EXT input to the ON.
When the INT.VR/EXT input is set to
the ON, the internal potentiometer is
selected.

Check for connection of the external
potentiometer.

Set the INT.VR/EXT input to the
OFF. When the INT.VR/EXT input is
set to the OFF, the external
potentiometer is selected.

Check for connection of the external
DC voltage.

Set the INT.VR/EXT input to

the OFF. When the INT.VR/EXT
input is set to the OFF, the external
potentiometer is selected.

(51)




2DPG SPG Co,, Ltd.

9.2 The motor fails to turn/The motor stops halfway

[Like Causes]

Protection function has activated.

=)

[What To Do]

Check the LED flashings. See page
37 and check the causes in
conformity to the activated protection
function. Take the appropriate
measures.

9.3 The motor is driven opposite of the specified direction

[Like Causes]

Incorrect CW/CCW input or faulty
connection.

Speed reduction ratios 30:1, 50:1
and 100:1 are used in the
combination type parallel shaft
gearhead, or 20:1 and 30:1 are
used in the geared type.

A combination type hollow shaft
gearhead is used.

=

=
=

[What To Do]

The motors driven in the CW
direction when the CW/CCW input is
set to the ON. CCW direction when
the CW/CCW input is set to the
OFF.

When these speed reduction ratios
are used, drive direction is opposite
to that of the motor. Reverse the
CW/CCW input operation.

With a combination type hollow shaft
flat gearhead, the rotating direction
will vary depending on whether the
motor unit is viewed from the front or
rear of the gearhead.

9.4 The motor does not run / Motor vibration too great.

[Like Causes]

The motor (gearhead) output shaft
and load shaft are not aligned with
each other.

Affected by noise.

=
=

[What To Do]

Make sure that the motor
(gearhead) output shaft and load
shaft are connected in an
appropriate manner.

Check for running only with the
motor, driver and external
potentiometer required for running. If
noise influence has been confirmed,
take the appropriate measures such
as separation from noise generating
source, re-connection of wiring,
replacement of the signal cable by a
shielded cable, and installation of a
ferrite core.
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9.5 The motor fails to stop instantaneously

[Like Causes] [What To Do]
The motor is stopped by Stop the motor by RUN/BRAKE
START/STOP input. input

' For this check, increase the

Load inertia may be excessive frictional load or reduce the load

inertia.
Check the setting of the

The deceleration time is too long. » acceleration/deceleration time
potentiometer
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( 10. Specifica

tion )

Control Unit % XFD30 XFD50 XFD100
Motor 2 XFM6300 XFM85001 XFM91000
Rated Voltage DC 24V

Recommended range
of voltage usage

+ 10% (Compared to rated voltage)

MOTOR output 30w 50W 100W
Rated Rotation .
Speed 2500 r/min
Speed Control ~ . o
Boundary 200 ~ 3000 r/min (speed ratio 1:15)
*g Against load Under+0.5% [0~rated torque, in rated speed]
O c
§% Against voltage |  Under+05% [Rated voltage : +10%, rated speed, without load]
» -
*§ Againsttemperature Under+0.5% [0~50°C <+32_F ~ -!-122F>, rated spe:ed, without load]
= (UL Surrounding Air Temperature 50°C)
gllgvv\\// éﬁ‘c% 0.5 sec ~10 sec, (2500 r/min, without load)

Speed selection

Front panel/external potentiometer/external DC voltage

Input signal

C-MOS input method

Output signal

OPEN-COLLECTOR output DC 26.4V 10mA or less
(Common for SPEED OUT and ALARM QUT)

Protection guard %3

When the following protection functions are activated, ALARM signal is output,

and MOTOR automatically stops.

1.0verload protection function: When load exceeding MOTOR's rated load
continues for about 5 sec. or longer

2.0pen Phase protection function: When there is a problem with the MOTOR

feedback signal due to MOTOR cable disconnection or defect connection of

CONNECTOR (There is no ALARM signal output when MOTOR is stopped.)

3. Over-voltage protection function: When the voltage applied to DRIVER

exceeds DC24V by about 15% or more

4. Low-voltage protection function: When the voltage applied to DRIVER is lower

than DC24V by about 25% or more

5. Over-speed protection function: If MOTOR speed is abnormally exceeding

3,500 r/min

% 1. In the DRIVER models refer to voltage specifications. More details are provided in the catalogue
%2. In the motor models refer to voltage specification and shaft type. More details are provided in the

catalogue.
%3. The speed of the m

otor cannot be controlled through motor cycling from load operation.

When the load capacity exceeds its limit, the motor will be stopped by the protection guard.
More details are provided in the catalogue.

(54)



( MEMO )

(55)




21C, for world geared motor!

USER MANUAL

SPG SPG Co,, Ltd.

xFor further development of the product, specification and design can
be changed without notice. For other information, please contact
costumer service depot of the head office or sales department.

B Head office
Incheon City, Namdong-Gu, Go-Jan dong, 628-11, 67 B/L 12LOT
Tel : 0082-32-820-8200 Fax : 0082-32-812-6218

CSHO148



5 H 3 ] &

Brushless DC Motor Control UNIT

XFD series

2PG SPG Co,, Ltd.

http://www.spg.co.kr



( H &
1 Z2ICHET 2R
2. BB O
3. CODING SYSTEM
4. &
5. BERD A5 & AR
6.
7. i
8. mifR

9. TROUBLESHOOTING

10. fIhf

(58)

P59

p61
p61
p62
p66
p67
D75
p78
D79

p82




http://www.spg.co.kr

( LE2CHMTREE )
ZOffA~ a7, BRIETS LNV EEE]L [EEITKS L THET,

A « R 2B N & o TERVIREDA R AT S &0, BEELIZESR
s  EAVRAET BRI S BB E

T TR WEELWIT &> TRZRWIRIEAFE A L T, B2 & S pek
] YT 554

Gili5 TRESNAFETHRRICE > TERSHERICHZET RN 0 £
ER L!Th ;bf%i%f;?ﬂﬁ’&uiﬁbf;}bmtﬁ0)’63“0)’6‘ BEBFOLTEE N,

f HRFEVE, SIKME. RN, TREMER KOS S5 TREDRNTLES

W, kFE, EE, AGORKRICZD T,

(HE] BENEFTHRELRVWTLEI N, BEOBRNDH D XT,
iE, BEL BR. SR, BRTEBEEZY S T ZI 0, BBEORNSDH
DET,
RRiE. R B, BE AR EOIEEIT. EYREKRERDEMEIITo T
{FEIWn, BEOFRKIZARDET,

*MOTOR, DRIVERZEBIZE D MIF7ZHAE, LML T ZS 0, EKED
BNNH D ET,

*DRIVERBHED ANEBEL. EHRHIHZLTRTOLZIN,
BN T LRI, BRERm T AMNESERGTFOMT /N —25RiE
LTLESWn, kF, BREOFRRKIZRD ET,

cBIES— TV EMMOTORT — )L Z2H 00D ITHIF 2 &, Wl TEl-8ES
BNTLEIN, EE, KFORRKIZERD ET,

AEFITIE o HICIE, BIDRIVERDEFEZT > T ZE 0,
FIFEIR DR ICMOTORDZZREENT X 2 A5 R CEBEHEOBRNNH D T,

cHBEBIZIIEDRVWTL FE W, DRIVERDEZEMAEAEEL, MOTORMME
1EUTBHREREOE T LAGRCEERIBORKEIC /AR £,

WERECTERZ Y > B30 MIIDRIVERD G FICHEM LN T 3 W, K
BOBNAH O LT,

*MOTOR, £, DRIVERZ R, SuElLaWTL<ZI W, KE, af %
EORRIZRD 7,

« HRD BRI, I < OFEFEAHIE L3 AT TEE <L,

o

(59)




2PG SPG Co,, Ltd.

/N

RE-1|

(%]

*MOTOR, DRIVERODHAEMEAZEBL THEDARNWTL FI W, KE, A, EElkEOFRE
(AR
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@t@%ibt #1213, MOTOR. DRIVERZMISENWTLKE I, ERICE D AkEDH
Kiciz £9,

*XFD Seriesld 4 #:DXFM SeriesHIMORTOR DRIVERTY, TIT DT, MiIOMORTORE
BEATEEY . HTHADRIVEREMOTORZE BHEN X1,

SHEBIREE K OEEZY) > TH558IE. DRIVEROMFEICFEZLIRNWTL AN, K
FEORMKIZRD ET,

+EJHZOFFL =15, BIFZEHKEATIRICIISHL EORKMAREL Ths ANELTL /2
W,
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(2. WRIEEORRE )

BIEa N,

HEAELEEELVONESIHERRAL T IV, Mo RE
Zl INTVBE, Al KEORBRIHET,
EE] T omhLediioT0wah2HRAL T EI N, bL, REEMEZH
FEEE. AHOHRY vty —E I BE VR ORIE F T O

2.1 BT

NN 1EA
* AHEE S — 7 )W(300mm) 1EA
< BIF — 7 )1(300mm) 1EA
R IE 1EA
( 3.CODING SYSTEM )
B DRIVER
Series Output
EX) 100: 100W
XFD : XFD Series
B MOTOR
Series Size Output

Shaft Type

XFM|| 9

100

G

XFM : XFM Series

© oo
oono

(61)
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C apm )

[(RiE%A] MOTOR. DRIVERIZ, RODX D RGHEEMLTHMICHREL T ZI W, KOEH
PIAVCHES E B HRORNDH 0 T,
* BNOREEIRRER RS I CRGH BE SN T0ET,
Jﬂlmd“oc»vwocusmr~+m2m(ﬁﬁd,ﬁbn_t)
o JE PHE FE 8 5% LA T (F DB 72 W)
ARFENEA A, BIKMEH A, JEEMEH A DN BT
< EHHYEE 2T WG
RSB E DEEE ST IR
< TKRTHTR EAVEL S TR W
B L T WAL
CHGR B, BERHREMANWI E
o FEHEE SRS R <. BZRIRRE TR AR W AT
BT /A ROREE. BIHRERE)OEELZ IV

[RE] LSO FZLOZRITED 2D, ROXIBRERMEEZHLTBFOLZI N,
A LRI ¢ 1 TEYLE 1 2
*MOTOREDRIVERE DR ZEET ZHCIX, 472 a3 GBI OEETr— T %
BFW<EI N, EMCTZ MZIE, AHOEES — TN EBHENZI N,

4.1 DRIVERDERE
4.1.1 FE AW

DRIVERIZ 245 D %R IC & 2 B i "HOUSING A\ D EVEHBIT K B BV Z RiEIc & at a N T
WETF, DRIVERZHOUSINGHNIZFRIET 5213, % 9 DRIVERDFRE /X2 > T/KF £
I EE R A IMICEE L T3, DRIVERIZHOUSING X "HOUSING PN O fil D # 42
&L KFEAMIZ25mm1A > )L b, BEFANI50mm21 > L, OEREE BN TRE L
TL7ZEW, DRIVERZ 2R L A THRET 2KHCIE, 2D K D ITKEHMIF20mm(0.8-1
CFWAE, EEGMIZ50mm@A > F)U L OWEREZENWTREL T ZIWN,

20mmkl
g o —= = o o= =
2 [0 | [C
£ 4 20mmEl_E
S o 5 o
LD, Qozmé @QO:D]® ;Es
[T @ [T @ <
£ ol porh g
Irs) = =
Oft==r—= (|

0| [0 ,
QOém Q02 einc iy
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(%] <DRIVERIZHOUSINGNIZZREL T FEE W,
*DRIVEREPHIZIZFELEDL /£ AMKEWHEBZRBELIRNTLZI N,
*DRIVER®D HPHRE 250 C(122 F) il 55 H13, BAEHEREL T/Z3 N,

42 EMC 5 ICEB L-RE - BigH %

4.2.1 EMC @14y

XFD Seriesldar A H O E LTk BEINE L, EMCATTIZ ZORENEES
NZBEEOHIEBE CTOMEENERINET, Z 2 THMATAMOTOR/DRIVERDZE, AR
FiE SO EMCRa OB S MICE N R AN RE, IEFECOVWTHALZHO
TY, KRR OEMCRIENDMEETEIZ DWW TIZ, MOTOR/DRIVERE & 124 5 {1 o #il
s 2T Lkkas, BREHOMK, EAR. BIERE GHRELSICLOTESTEETOT,
BEDOS THIEOEMCT A M 27O RENRH D ET,

X JE TRk

Main : EN 61800-3,

Adjustable speed electrical power drive system - Part 3: EMC requirements and specific test
methods

Emission: EN 55022,

Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement

- Conducted disturbance

- Radiated disturbance

Immunity: EN 55024,

Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement

- EN 61000-4-2: Electrostatic discharge immunity test

- EN 61000-4-3: Radio-frequency electromagnetic fields immunity

- EN 61000-4-4: Electrical Fast transients immunity

- EN 61000-4-6: Radio-frequency continuous conducted immunity

4.2.2 EMCA I BB TRl Bk

XFD Series% &% TRHEIIHIH S 2 7 L KGR DEMIEXFD SeriesDEMSIZH Y 2B 2% 5 % 6
Ui UM ORI E R R E 25 SR TORAH D £9. XFD Seriesid, KDH
i#, kR ERYT S 2 & T, EMCRa OB AN AIREIC/R D T,
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BERITAHACTA VT 4 VY — Dk
DRIVERTCHA L /A AMERERZE U ER I ND Z L 2L 57291, HifE
{J?@Ac)dw'r/ 3. ACTA V74 IV =2k L TLZ3W, ACTA > T4 IVF—I2
3. ROEFEOHELEIIZNUTHIG L WL Z BN < 230,

A—h— 1Ph. 100V ~ 120V / 1Ph, 200V ~ 230V
LT

TECHNOLO- -

GYLTD ES1-F10

CACTA VT AN —3B AR ERBHREDOACA N TFOEICHEBLTLEE N, L
T, AN —=7)EH N —7)Vid, HOUSINGDEEE K D iFET w1y —T))
DT E R Mo TH EEI T LI N,

CACTA T4 —DEMIHE I3 XKW —T )V &> T, REREEE TR >

WL T,

ACAHBD r —TIVEACTA T4 NI —DH N — 7‘)I/;tjt/ufﬁaﬁbmxf<7i
W, WMiATEHRET % EiFilEA S %M UHOUSINGND / 1 ANEEEE Y — 7 IVICHEEEh
ACTA T AN —DIEMETFEINDZEHHDET,

B MOTOR 4 — 7 )V Dk
MOTORY — 7N ZETBHHE, A7 a0 THIEEr— T eBlin iz
W, BRIEERBHIMOTORDY — TV EX 2H5DE2m T,

mE5Tr— 7»@%%

DRIVERDEH7 — T INIERENAWG26(0.14mm2) KL D KW —)L Ry —T )V 2 ffi> Tk b
«<@<Mﬁbf<témo/—Wb7 TN OFEMIZIE S — )V R — TV ER LT 5
SERHED Y T TeBHNEEIN, F—=TNI 50 T2 —)V R —T7) ORI M RE
Ui ER 1 > MCHE L T<Z3 0,

Shield Cable

Cable Clamp

Y

*MOTOR & DRIVERDEHIE AL & DD Hli# o 2 T LM gs D MBI BMZNE Ltk D
ICEHBEEHAR A > MBS T Z3 0,

)L —ENBAA v F o —FEIHEIRKICIE, ACTA > 74V —ECREIKTY— D&
INLTL &0,
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=T WERBERLELERL T, ETEL-DRIED2EL N> TENBRWTLE
W,

*MOTORY — )V ENBIRT — TN EOB ORI — TN ERBBERT — TR 2120
1007200mm(4°81 > FNF EHE A B EEBML T Z3 W, BIHRTF—TINERERT— T
MRAESINDHFICIFEATRESEEHRL TLEZIW, £/, ACTT 271 IIVY—DACA
Fr — 7 ER S — TIN50 EEL TEHRR L TL 230,

*MOTOR&EDRIVEROH ZEET BIFIZIE, 472 a RIFMDIEEr — T 2 BN 2
T, EMCT X MIRAFOIEESr — TN 2 BHENFZI N,

B MOTOR. DRIVERDZE. KErDH

Motor
Driver
Ferrite Core
Cable

AC Line Clame (
Filier EAEE Cable Ferrite Core =5 Cable )j

Clamp = (Shield Cable: 2 m)

EECable

é é} (Shield Cable)

(Ground Panel)

L

* MOTORY — 7))V ZHEET S, Ferrite CoreZ Bl 231,
* Ferrite Coreld/2 5 X< RIA NDELITHEL T ZS W,
% Ferrite Core : ZCAT3035-1330(TDK Corporation) B WA M(Minimum 2 turn),

4.2.3 BEXICHETIERE

HESKICEL > TDRIVERDSRIEBI I NS EMEH I NS SENH D £ T, DRIVERICERZ
AFTUTRBEE TIIDRIVERD I D HNITHEEL T, B ENFETMSRNTLZI N,
DRIVERD WA Y 2 — A(SPEED, SRSS)Z T AHEI2IE, L9k R o1 N\N—2 Bl
WL EE N,
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(5. &BD % & K )

DRIVERfR % : XFD30. XFD50

RERBCQY A

MOTOR#E#: 3R & 4 —(CN2)

#~ MOTOR CABLEZ##: L £ 7,

IEEER] - BORESE R E R
MOTORFRENRS D IR M, {2 LERFD
BORREERELET. HARICE
RAERECRESNTVET,

AHRNEBER IR Y —(CN4)

NERRE 2R AHFICABLEZ 55 L
MOTORDEBMHEEEZBRELET, Programmable Controller/x & D4k
TR (CFor/min TRESNTNET, BRI ICER L E T,

DRIVERf:% : XFD100

BREHIRSS —(OND)
BR7— 7N EEHELES

AENESHEE IR 25 —(CN3)
A 7ICABLE % #%#5t L Programmable
Controller7 & DIV ERFIEIE RS (T4 L
¥7.

MOTOR#E#i 31~ & ¥ —(CN2)
MOTOR CABLEZ#E# L £7,

IR - BRERE S

: o MR RS
MOTORTRENE DIIZRSM. 51EBD R MEe
BREERELET, LHECRENY MOTORDBIEERE & HIE L &7

CREANTOET, HEE o/ minTHESNTNET,
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s
Zﬁ SHBRE TR EELZTDORNTLEZ Y, BEEY-> THSEEETT
e ST TV, BBEORKIZERD T,
=

AR =B oEVEELAATLEI Y, IRT Y —DEHMNTEET
ZWEA, BEARE £7213 MOTOR, DRIVERAHEINZBNNH D
ESC

c AR —ZBEHRE - ELADEEIIE,. BT IR —HER - IR
RBTo T EZ3W, £, ZLADAHRLIMIEZHZMARNTLES
W, AR —BIUORIAN—DPHHEINZBNNHD FT,

6.1 TBIRDIES:
6.1.1 DRIVER & Dk

J\ﬁ“ﬁ“ 13DC24V+10%TY, B4 — 7 )L DConnectorZDRIVERD & Jfi%#: 1% 7
—WELAAET, HLICHEINTWSER Y — 7 2EbRnEHZIE, FOROEK
L:ﬁ5’7~7‘)v>&$sﬁb!<7‘iémo

DRIVER Model BRT— 7 IV
XFD30, XFD50 AWG22(0.3mm2) L+
XFD100 AWG18(0.75mm2) LIk

[(HE 3]

BT DRI EIFOMMIC T 0B L T A3 W0, BEOMMEICHENER L ZEE1
DRIVERSHE S N B BN H D £,

*DRIVERDEFR T — 7 IVIIMODBIR T 1 > °MOTORT — )L 135 L WEEICER L
BNWTLZE N,

BFOFHAPMOTORT — 7))V D AR ¥ —%5|&EHE - ZLADEEIL, EFRzY-
TEMBITERL TSI,

6.1.2 5 TE

B U 7= BB %64 LI W&k D ITMOTOR, DRIVERZ HAMIT B #1372 5 R < K<
UC. mEHREE TR L T Z3 0,

BEHERATIE, RS K<ELWEERZH-> T FI N,
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6.2 A HEE DR

6.2.1 il

B DRIVER & O #i:

AHEEr =7V D% ¥ —%DRIVERD AHNEFOHGEIX 7 5 =122 LIAAET,
MOAFERIEMEENTNEr— TN O/ TT,

BElidHhicEk o TEVWET,

DRIVERfR% : XFD30. XFD50

+24V
2 BEAN
1 GND DC24 V£10%
CNi
NC
12
START/STOP
2 11 ~o
RUN/BRAKE
E 1 0 \071
CW/CCW
U_( 9 I R
INT/EXT
B 8 o
A/CLR
% 7 ~
H 3 ,
5| 6 ? 3
M 2 \\Q
& 5 ARTRRRRRAS
L 1
#= 4
GND
& 3
SPEED OUT
i 2
ALARM OUT
B 1
CN4

* SR T O L, SR 2% E #R (Option) X I3 ERER D O b —D &R L T L3,
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DRIVERSR% : XFD100

+24V
i 2 EEREAN
2 1 GND DC24 V£10%
CN1
NC
12
START/STOP
2 11 o
RUN/BRAKE
H 10 TS
CW/CCW
®| 9 o
INT/EXT
# | 8 .
A/CLR
£ 7 e
H 3
= 6
M 2 \‘\\'
2 5 ANTRRANRRS
L 1
B 4
GND
& 3
SPEED OUT
Dii 2
ALARM OUT
% 1
CN3

* AR COMBEREN, FMEH R E %5 (Option) R/ I EIREIRD 5 6 —DZH#k L T<
I,

[H ]

AHNEBEr =7V OEEIZ2mPANIZ LT, NoiseDFEZMI X 572012685
FMLTLEE N,

CTAHNEEr—7 03, BTHERSOFEANT200mmb, EZ2#L T, BRS—7
L EMOTORY — 7 JNEEAFIZ U< EAT B LI ITHHL T 230,
CTAHMNEBT =N DaA%7 5 —ERKFHINT S Dbl — T )IVIIM O & ik
NENE D ITHEBAEE 2 92 &0 (FEHRICE > THEHIHBEES ODCsVITHER T %
EIMEEHIGNDIZHER S BT Z 30y,
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6.3 ANES

6.3.1 AJIfEH
DRIVERDEH AL C-MOS AN TY, F5IRAEIZION 1 0 ™ 0.5V (L LeveD]. [OFF :
5V(H LeveDIZB DL £

(1) AN EE
Driver REREIEE Driver NEREIE
start/sTop | RV sTART/STOP |2V
RUN/BRAKE RUN/BRAKE
CW/CCW 10 kQ CW/CCW 10 kQ
INT/EXT C-MOS INT/EXT C-MOS
A/CLR 22 KQ Open A/CLR 22 KQ
‘D“ ‘ :'—ID‘ Collector
+5 V C-M 1
5V C-MOS GND 0.1 IF TOJ uF
GND
0V Y oy T Loy
Driver RERE K
sTART/STOP | T2V
UEIE |50
o INT/EXT C-MOS
Switch asc (R 22 KQ
0.1 iF
GND 7
| Yov
B START/STOPAJ] & RUN/BRAKE A}
MOTOR Dz i O3 IF(F - 13E DDA, ZO-DOANEEZFNET,
ANES
START/STOPA 11 ON (L Level) ON (L Level) OFF (H Level)
RUN/BRAKE A 11 ON (L Level) OFF (H Level) ON (L Level)
MOTORIKAE BR *1 A= 1 {Z1E*2
*1 MOTORD[AIEEELL, N HERE s, MBEERE S, MEERERDOS B, —D

ZER U REMETHEIERL X7,

SLOW RUN/SLOW STOPKF[HIR%E &8 Crx & L 7= Rf i mE L £9
% 2 SLOW RUN/SLOW STOPH;[#

BEMT

B U IR ICIE U £ 9.
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[HJE] +START/STOP A} ERUN/BRAKE A /] 2 [FIEFIZOFF(H Level) &9 %34, BRAKE
MELELET,
*START/STOPAJJ. RUN/BRAKEAJ]. CW/CCWA ] X /IXINT/EXT AJ) % [F]Ff
IZEEON/OFFYIE) LI W T 23 W0, ANOEHER;, #10mseclh b OR#fE 2 HE
BLTL 3N,
< EFISLOW RUN/SLOW STOP Wi E 2 TR E L -HIEIR L £ 9,

B START/STOPA S}
ON(L LeveD)IZT % ESTARTAER SN T, MOTORIZEIE L £9°, OFF(H Leve) DA
STOPAEIR SN C. MOTORIZFIEL £, (BREFHEILBERENH D T A, )

B RUN/BRAKEA /)
ON(LL NIV DB AERUNDGER SN T, MOTORIZEE L £9, OFFHL NIV DEA,

BRAKEAGEIR TN T, MOTORIZBREH= F L £7,
*10msLl Lk

ON
STARTISTOP A% START STOP

N R

0
RUN/BRAKE A# | RUN BRAKE RUN

OFF

ON i T i
CW/CCW Ah i | |
OFF % cw ‘ ! CCw

Ccw

MOTOR E#p/Ny —> : \
cew B &

W i i & Pk i O B e

IR & BRI E U SBESNE T, BERBHER R IAN-THBLTIZS W,
Wt A AN CRRIAE O E T, 0.5 10 QHPH TRETH I LA TEET, HHERHIZIE
RARRICRESNTNET,

IERFE S1E, =7 =AM IR TER EE I EE T 5 X TORMTY,

TR ] &V E RS RS E TR — 5 —AME LT B R X TORFHI T,

2500 r/minCEERRDICEE T 2 L TOREMTY, EHEO IR - BRI, BE O
RSk AfEE, AR MLy RENSEBEZTET,

B CW/CCWA N
ON(L Leve) DHA, CWANEIRENE T, OFFH LeveDDHE, CCWALEIRINET, MR
HZeE—5—0Hhiinhs$ 2 &, = —H o mEEE G TT,
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B INT/EXT AJ)

ON(L Leve) D EIFINTHAZRR I N T, NIHHE DR EH DL EHENE#TT, OFFF(H
Leve) DB EIFEXTOEIR SN T, IMEHERE MR LI ERBLEORERENENTT,
NEHE R E R 2 DR WSS IR T 20 ENH D 8 A,

*10ms Lk
ON
START/STOP A% START
OFF
ON !
RUN/BRAKE A7 oFF | RUN BRAKE RUN BRAKE
o — i i |
CW/CCW A Lo 1 | cow ‘
OFF L% % ? ? * x 1 % 3
| — e |
oN o P
INT/EXT A1 ot LOINT | EXT | 3 INT i
A oo 1
| ! oo !
'/ s INEXT: DoExT 1
! EER ! 1 !
ow : P VEml | D mE L
MOTOR ;B#5/55 — > — 2 1 3
ccw BREHELE [
Eir |
J INT
B TIMING CHART I
dE-BE BE-BEBEL EESHOER
—— ||
{3
ow
MOTOR &#r/X5 —>
cow
ON
START/STOP A1 START START
OFF "
ON
CW/CCW A cw cow | cw
OFF :
ON o
RUN/BRAKE A7 RUN RUN RUN
OFF . s x
ON "
INT/EXT A7 EXT INT EXT INT EXT
OFF
ON
SPEED OUT
OFF L
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6.3.2 155
DRIVERD{E & H /713, Transistor Open Collector® {1 T, EEIREIZEFDOBTEL N T
1272 W NE TransistorD[ON : HHAE L 5], [OFF : BHABURWIZH L ET,

+24.4V YT
10mA LU DRIVER FbESs
>: SPEED OUT

| _ ALARM OUT

1omALFIZ725 & 25C2458 184

[CHEREBAT S,

GND
$ov éov

B A/CLRAJ]

MOTORE 1T Z D25 2 1E[ONIL Level) L=, [OFFJ(H LeveDIZ L TL F& 1,

A/CLRA ] DRTIZSTART/STOP A} £7213RUN/BRAKE A /] Z[OFFI(H LeveDIZ L CL /&
W, TARTIONIL Leve) DHAEIIZA/ICLRAN EITHRNT K ZE W, ALARMO 5K % 8
L. BREL T SEEZTT> TSN, BHEOFHEARKICHALARMZRESET CE Y, &
FEOHEKLAILERZOFFL T, 5BEICITo T3,

*10ms LIk

START/STOPAF1 ON ‘
RUN/BRAKE A OFF

ON
ALARM OUT AN RESET

OFF
ON ‘7
OFF

A/CLR A%

MOTOR &#:/8%9 — >

[fiE] ALARMZRESETY %@&HZl3., START/STOP A, RUN/BRAKEA 1%
[OFFI(H LeveDIZ L T EE 1y,

(73)



2PG SPG Co,, Ltd.

B ALARM OUT
KIZ L BHBITIIDRIVER D R EEHENEIE L TALARM OUTASOFF(H Level) X 41 TMOTOR
WBEELEY, Z0BHE, LEDOSBELIR AN TERINETOT, REREDONEZ KR
I/T< a0,

X BFEERARRICIE, LEDABM ST SN BHSIRFEHLKTEH D A,

« ALARM LED® SIRRIEUIC & > TIEEN U 72 (REEEEO N AR TEE T,
X BB REREDEIEL 250

ALARM OUT ON OFF

MOTORD #h1% Bin &1k

=47 =T

=T ST
ALARM LED ik AT . AT

et

03sec  03sec 15sec

R#EMEE  |ALARM LED &
o e e MOTORICERZ BB Y 2B MAHSH L L
BERE
BRHER B pmanrsa

MOTOR%Y — 7 )L D ¥ # & 7= (CONNECTOR
RABREE 30 DEHFRRICEBMOTORT 4 — RNy U1{E

SICEEDPRELEE
DRIVERIZERRI E N5 EEHDC24VH#15%LL

A ——
Jﬂ%k_t'f%ﬂx 4@ J:ﬁ)ﬁl/t_iﬁ'a"
. DRIVERIZERRI E N5 EEHDC24ViN25%LL
ETR
{-&%E'T%nx 5@ J:'f&l,\iﬁA
. ) MOTORM I & /33,500r/minZ& 1B 5 &%
= 3 ’
REFIPRIRE 6[a] BEIRTA T HIBE

ALARM OUTIIDRIVERIEHK[ONI(L Level). ALARMKF [OFF](H LeveDIZ/2 D £7,
ALARM OUTZOFFI(H Level) X N4UE, MOTORMEIAZ I BICIILED D AR 2 55 U (&
WREMMEBN L 2RI Z R AL T3 W, RRNZERELZ2ZHREL 2%, ALARM%Z RESET
LTLFEE N,

[H%] ALARM OUTZOFFIH Level) TH 5H A%, START/STOP A}, RUN/BRAKEA
Z[OFF]H LeveDIZ L TLZE 1,
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B SPEED OUT
MOTOREHEIZ[F M L TMOTORM il 1[5 72 D 12/15))V A D)V AEHEZH L ET,
SPEED OUT Wi /1A ZHEE L., MOTORDHEEHEZEHTHIENTEET,

SPEED OUT 1% [Hz] = +

T/2

W

A
A4

B 30WDHH

MOTOR [EI455%FE [r/min] = SPEED OUT Eﬁ)ﬁi&%ﬂz[m] 60
B 50W [ 100WD5F

MOTOR E&5:& E[r/min] = SPEED OUT Eﬁ)ﬁi}ﬂ?ﬂHz] -

MOTOR Hi J7 il O [a] i 528 55 <0 ol 2 18 (77 i D [\l il S O ROR N 2T % 55
DIGITAL SPEED INDICATOR [SID250](|7Ei) 2 ffi> T 723 W,

[(HE] < ALNESy— 7 2EETEL, 2mPIAICE IR L T EE N,
TAHNEE—T L, B — 7V OMOTOR 7 — IV EHBEURREL TLEEI N,

( rEE )

7.1 BREREDRTE

MOTORD[Al#5# E1X, DRIVER® NHRE 5% E g8 AT B B U 7 050 B il d &
AHEREETORETHIENTEET, HEHEEOHFIL200~3000 r/minll7z-> T
WET, NEHEEORE R ENEEEOREREMAGDE T, ERITNEEE O R E R
ENVHERSBEZHAGOE2EED R EEEZRETHIENTEET,

(U, EEHERENZ2,500 r/minTY)

7.1.1 PRE RO & & o 7R
BB R I N—CHEL T EI W, FEHHMICET & REHEIE R0 £T,
(HHEFFICI20 /i) TRESNTORET,

7.1.2 AN B R A8 2 o T BE
AN 2R E B 2 DRIVER i T BT 3650 S B 5 & 3R E 2 200~3000r/min O i JH TZ
IR/BHIENTEET, EERTEEZ R AICET &#IELET,
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3500
3000 ///
£ 2500 /
= =
= / H|6
2000
E§ // &5
1@ 1500 / =
[
1000 | 3 S
Shield Wire
500 V4
/|

0O 20 40 60 80 100
HNERRERERDBEY
HNERRE R E2RD B2 Y -EInEE ORI KE)

7.1.3 AMFIEIREE % i > 23 E

Programmable Controller/s & D /MBS TD/AH /172 E CHE 2 RET D0, NIl ERR
ERICEDE T2 OEE YRR 21T O RICH W E T, JNBEREE IR & 2K 0 H0 5
{Lff S N2 EREEDCOVEV, 1mAPL ) ZBHiN<ZE 0,

3500

3000 /

2500 &

[r/min]

2000 74 DCO~5V (+) (-)
1 :

1 mALIE
1500 /| . g

1000
/

500 / Shield Wire

AN
mFom @
w | B> o

o 1 2 3 4 5
BEREBEV]
SNERE R - R A I (L R E))

[HE] SMPERBRETIZ. HIDCSVEL FTH> TL &, Driverl EOR/NNH D £,
SNENE IR BRI 2 B T DR, M2 EMICAEDE TL X, Driver#E O BN H
DET,
< IMRE R BIR & Ok ICShield CableZffi S FE, AHNES r—7I)I0ax7 45—k
<12 U CShield##13Pin No.3 GNDIZHEFE L T &,

(76)



http://www.spg.co.kr

7.2 15 EdR
AL LEOMOTORZ [A] UE Cillnd 45513, JERERELE £ -130NTHEEREdR %
o T ZEMTEET,

7.2.1 AMREIREEZ S 55
D ERERIEREEDN TROEULETHEHDEME > T ZI N,

DRIVERDNAETHBENERAE =1 X N [mA]
Ex) DRIVERD2E TH BEEIF2mALL EICAR Y £7,

2) FOHNDAHEEIL, ADRIVERINICHEH L T X W,
3) #MOTORDHEE 2T 1%K H ODRIVEROMG FI21.5k, 1AW 2#EEL, 20O
flt ODRIVER DM 125k, 1/AWD M AP ADN Z#H S THEL T< 23

2%

BEiER
DCO~5V

eSS
ADJ
15kQ 5kQ
2 H| yaw 2 H| AW
QD M G0
L L
. DRIVER J DRIVER

7.2.2 SNEEBE R E B8 2 1 D iy
1) Wi FE s ST E O ANVEREE RE R T DMDOMOTORZ S L WHEEM TEIRT 5 2 & %

FVWET, TROXDICEET A >, FHEGREZ 1 > 2@ CVRxCHEEZREL £

ER
2) SHERE R E B DI UEIL, RO KDL TROET,

DRIVER7SNA Th BEEDESHE VRx= 20/N [kQ], N/4 [W]
Ex) DRIVERDS 28 Td B DEFF10kQ, 1/2WIC/RY £7,
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3) ZDHD AHSERIL. BDRIVERFNICHEL T ZE W,

4) AMOTORD EE 13 1% H ODRIVER DM 1215k, 1/4WDHFi 284 L T, Z0fh
@ DRIVER®D MUfiFIZ5k, 1/4WD R ADD Z S B THEL T3,

5) SRR E B COWMFEIRIE, SR TICL TS0,

LS
15kQ ADJ
1w 5kQ
o H | o H| AW
D M W~ a0 M
L | L
— . DRVER . DRVER

C sk )

MOTORDEERITIE, KOEBITH UEMICRRT 2 2 e BB LET, REDN
RO Ba1d, fAEHIEL THtO I 23—t 2y —FTBHnabE< LS
W,

8.1 SiRIEH

. MOTOR/GEAR HEADD¥EZE 1 DV HE A TR IAN?

. MOTORD#lZ FER(R—IV X7 1 > ) ia ETREZNLIRNM?

. MOTOR/GEAR HEAD {778l & Al 02T EiE > TWihpe

.MOTOR%” — 7). A kL Z%DRIVER & Q5K ENTHE A TWO DI WM

. DRIVER BHIERICERR EDNA D TWahne

. DRIVERD#FE P, BIRERGHT DR VDR THRNN?

.DRIVERWIBD/NT —H T, FI T o —ITARBRRWNT R EDRFE TN
me

N O U1 o W N

[E¥] DRIVERIZIZPERZTZH > TVET, LEMITFTROE > T ES Y, #E
L8 EIZ& o CDRIVERDSHE S N DN H D £,
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(' 9. TROUBLESHOOTING )

MOTORMIEFITEE L ANKIE, TORICE> TRML TS LIV, [JROMER, T

RTMEFETHDITHNND 5T, MOTORMIEMITIEE L sWEAIE., Ao 2y
=ty —FEBEVRO ORI E T TEE S ZE 0,

9.1 MOTORASEIER L 72 L\MEE
[THINBEK]

START/STOP A /1% 7= [FRUN/BRAKE A 71
MIOFF](H Leve)EN T\ 3,

NERRERERZRAEL TV,

AEREREREHRET 25A. INT/
EXTZ[ON](L Level)IZ7Ax> TUVARLY,

HERRE R E 2R DELAR

HERER TR EFEDHE. INTEXT(E
[OFFI(H Level)IZ7AR 2 TLVELY,

HEERBEDEHR AR

ABEREEEZEDHA. INTEXTAH
Z[OFF](H Level)IZ72 o TV LY,

\ 2 I 2 2 2 A

[REER]

START/STOP A 71 ERUN/BRAKEA 11 & %
[ONI(L LeveDICL T LY,

REEER TSR LB ARICEL T
SV, (HTEEFO r/min)

INT/EXTZ[ON](L Leve)[CLTL /2 &
L\, [OFFIH Leve)IC T 2155, HMERE
EREHRPEIRINET,

SERRE R E R DER LR L T
<EEZN,

INT/EXTZ[OFF](H Leve)ICLTL 2 &
(). [ONIL Level)ICF BIBA. AWEHE
ERERDPEREINET,

HERERBEDERZMHER L T
<EEEL,

INT/EXTZ[OFF](H Leve)[CL TL /2 &
L\ [ONIL Level)IZT 1556, HEHR
EREHRPERINETS,

(79)




2PG SPG Co,, Ltd.

9.2 MOTORDEIIEE N T RFPICFILET 1546

[PREIND K]

REREDSIEL TS,

N

9.3 MOTORD W AR [CEIEET Bi56

[PREND K]

CWATI ECCWANDRELRE N TS
MEGBRRTH S,

JBOEEEHS1/30, 1/50. 1/100 T 5 HpE
BEFEOTINS,

9.4 MOTORDFMEN AL ERIHFE
[(PRINBEIK]

MOTOR(GEAR HEAD)D H /118l & & 74l
DHFLDBEDRN,

MOTOR & RRERDIEEMIEL < 720N,

/A ADHEBEZTTNS,

-
-

4

[CA3R]

BES NI REREDOERZH/REL
% BREZBRALTILE,

[AF5R]

ELSERLTSZZ,

JBIREEAS1/30, 1/50, 1/100T(E, MR
HEBRT TS, CWAHECCWAHD
BEERIICLTS LS,

[A5R]

MOTOR(GEAR HEAD)H /188 & & fridl oD
EAREEEAL T ES,

MOTOR & RRER DB TYPEZHERR L T
<X,

MOTOR, DRIVER® K UNEERICHELR
CONTROLLERD & CiBIR A8 L T<
=30,
JARADEEERLI-EETE. /
A AFEREDBRENEFEEPYE
LT, EBT—JIVEs—)L REICE

EIHEMRIA AT EEET D71

EDMREM>TFEUN,
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9.5 MOTORDSBRAHELE L AR WG5S

[(PRENS K] g
START/STOP A 71 CMOTORZ{Z1E L T RUN/BRAKE A 71 CMOTORZ {2 1F L T<
W3, ) EE0,

EBHBHOSASBES, —) EFERERAL T LA,
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(10 )

CONTROL UNIT*T XFD30 XFD50 XFD100
MOTOR¥2 XFM6B30(] XFM850[] XFM9100(]
EREE DC 24V

ERETHE +10% (AR EERTLL)

MOTOR 73 30w 50W 100W
TS EIRRE 2500 r/min

pedEl i e 200 ~ 3000 r/min (FELL1:15)

§ SR=Foi +0.5% LUF [0~E# TORQUE. EH& E5REE ]

z HEE +0.5% LT [EREE £10%. EIREGRE, BEHE]

% HRE £0.5% LLF [0~50°C(H32F~ +122F), TEAREEGERE, EEHE]

Sow g{%‘é 0.5%5~10#(2500 r/min, &)
BERERE EE/NARI | SEBRERETT &R | S BERER
ANES C-MOS AhA=
OPEN—-COLLECTORH:#1 DC 26.4V 10mALLF
HAES (SPEED OUT, ALARM OUTIZ$t5&)
ROGEREDVIES 5L ALARMESBHAEN T, MOTORIZBAICEFILELE
?.—(Jz@ﬁ?ﬁ{%%%%k% : MOTORICEMEHE T 5 BRHMPHISH L L& LLEE
2. RIBIREEHEE - MOTORT — JILDMIRE/2(E IR0 4 —DEHRARICE D
{REEHEREXS MOTORY « — R/\y {55 [CRE A L2 5AMOTORELEH

213, ALARMEBZ AL EHA)
3. IBE[LIRFERLEE : DRIVERICFARI SN B EIEHDC24VE #915%LL LB L /1=15E
4 (EBERFEMEE : RIVERICFRRI S NS EEMNDC 24V L Y #925% EM5E
5. PR R IR EMEAE : MOTORDIEE H33,500r/minZE BB Y 2 RERERRHSHET
555

% 1. DRIVEREBEEZDOIFBEREAHEZFRRLET, FHlAKEIHIOITE2SBLTIEI,

2. MOTOREFEZ D LIESHAFT TYPEZ R R L E T, FitERII NI DI ESRBL TS,

%3 BETTEMELDL D (CERHIITMOTOREINEIZE NS AR TIE. MOTORDEEMFIHENEE
ho HBREROBHEZBBT 28REEET2HEL. BETIFEMELIBTERERENSIEL
T. MOTORIFBEABIELET, FHltEEINI AT ETSRZEL,
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21C, for world geared motor!

USER MANUAL

SPG SPG Co,, Ltd.

X BROMREREDLD, TRUORIMEEER BN TS LM<
EETHEDHYET.
Z0M. BEVEDLERIRLEERANTERS LS,

ok ft
CNEEHERX 4R 628-11, 67 B/L 12LOT
Tel : 0082-32-820-8200 Fax : 0082-32-812-6218

CSHO148
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Brushless DC Motor Control UNIT

XFD series

2PG SPG Co,, Ltd.
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(. B
L AT EFI p87
PR GATT RPN p89
3. RS p89
4. LA p90
5. B R4 KT RE p94
6. 4k po95
7.5 % pl103
8. i p106
9. ] fi e pl07
10. fic & pl10
(86)
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( LRATEEEm )

FEARBYAS, GeFRl [F] o [EE] RX0.

I\ R R AR, T B RE TR

[ ]
[ég MR S R A S, TY Rl
PE N SH

[FIEFEMEELL [ ] Al i, o bl 16 00 A8 fha ™ Btk
Jowtnel, A HAR G FIAAE R, 55 LEST
SHITEWEG I BB . 58 . B . ATRYILL SR K
A M PR s O R L il SZ A fER
U ] R BRI e, A2 il fE
R Bl HEZR . KRR, IES A CHE, SRS A Al R
CINFFLHE . HEE . WK, BME. SRENTAE, WSO R TR T, BN
S Al LA
EEar e i R VNN ) A S NN 1 B S G2 1721/ 5 L B3 91110 LGy [
< FEIR B FEL VR A LRI, 17 45 0B STRR I L
SRRASHNG , TR T A S L E A Eeover,
LK 253 R KR L il TGRS -
<THIPR R IR B A L R AT, IR R, AN S i AR
il LA
TEAF LI, 1H 55 s R S A5 10 L
FEHIEMKE B, SRR A Bl Bk R3Ok A 2 A fa s DSk B R Y T
Gy
SHHTFEENL, HEKS) #8235 2R 3 D REEUE S ih 45 1 I 233 I IR Sl
1, ¥a2 38 U207 LA B R B IR A fa s o
AE AT, T 2016 P i TR 0RD P A B B 25 03 1, TS AT

il FLAGBS: o
TSNP EGE ik | AR . IREhE . PR O KR iR L T
S ] o

AR BAGAEMT, 15w A AR R s AR
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/N

[k

Bk L WSR2 I BUE A, I O KR il | B B A

fEk o
T S IR R R e R, RN 2 O AR o

TG IR AR Sk AR SR A S L, A DA i A L il L R A

fek.

IR EhIR B IV il 1 ) 28 hoe, TR IUPKE 233 A 32 1 fE s o
SEIPHESEIIAETT VAR, WP 23 O KR L il | R A G
< TR B A (147 58 Bl R AR IR, 3 R T4 e A S IS PRt 2 2 18], 233 sz

Pifeks.

5 S IR AL 2R AR BRI, T TR A B s I B R s ML 18], 223

ZHifEkK

IR R E 10 IR RS AR A T S, AR IPRE S O KO il | R

AFfER .

AERIBA T 55 A Al R R b R R AT, SiE ik
AERA W, WL B B R R I K S g O HL IR, AR DR 23 RO KK L fih

ML B B ARG

AL BRI IIRER , S5 A SCH AL IO FMEBR MRS, HETR AR, AR ShEiT R

fRTRIF IR Thik , 22l Ehik | XSl AR BT IR A I M2 324 S BRI

<IRFEFBFISLOW RUN/SLOW STOPH [H] i E AL iR E 55 Wl A0 251822 ], &0 &

A fik L AR

TEHEA T2 2% v B A i 3T, 352 i 1, 45 U2 A kel F
TEEFE IR WS, GE LT R SE AL B
< ik SRBhA RIS R R TR AT RE 2y 70°C, N fis e P el = 1k 2

(%]

TH2 5 Bk S, AR,

XFDRINEL HTAL AIXFMAR S Sk iR sl g . Pt HA Sk Jovk—& 1,

55 Ll I SR B A A S i

< EIE L SOCPTHUESFO N, 20 il SO Sl 431, 3 U2 AT i B A B
AERH LIRS TF AL RN, 4 SRR T
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(2. BuREsREA )

A\ AR g8, IR, ST A
et DO o
RN F RGP e, AT BE SRREER 2, T 5 (R ok
AR EIH TR .

21 IAEmAE

< EAL 1EA
« i A M558 (300mm) 1EA
* 1 JF 2% (300mm) 1EA
- g FHUL A 1EA
( 3. 1R 25 )
B 0ighgs
Series Output

XFD| 100

EX) 100 : 100W

XFD : XFD Series

" ik
Series Size Output Shaft Type
T
G: Gear Type
D: D-Cut Type
K: Key Type
EX) 100 : 100W
6:060
XFM : XFM Series 8:0180
9:1090

(89)
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O 4 )

(2o | K iR PR #2285 7E HLAG W R 20Ty, AR BRI LIS O (6, mT
REZS S E0™ BB .
<N R TR st Ml ng . )
< JEFEIREOC ~ +50°C(+32F ~ +122F) (G454 )
< JE R EERS5 % LA T (N 25 #R b 77)
B GRS SRR I S
« ShE R ELA R b
B IR B B by
< AN K T 4 b
* Gy A
AEE LR L) Bt B vk
o BEA TR SRR LA AN S B2 RAS ) 1
A T MR (R . B TR R
[Fg] N THHA RS, W5 LRSF AT 25,
it HUETERE T —J5 Y . 2
AE IR FNBK S f Z MBI, i G B IR 2R () SN 3R) . 7R
EMCIRSORT, 5 FHA 2 ) il i i 2

4.1 RERBN=.

4.1.1 ZHET5m)

ABR B 2§ LAAS ST TN A B 18] A2 B S S R RTER T . TSN N
PIRSARAT, 5 A IR AL, IR K SR (DA SRS
HNFELL K ANSE AL RS B 223 B 88  KSE D7 [ 25mm(1 in) LB 3 105
50mm(2 in)VA I, TEFFEIFH AP G UL IR A, 2R B I R IE %, K
7 1) 20mm(0.8 in) AL, FE L7 50mm(2 in) A L

20mmd_E
g%ﬁ%ﬁ
SN N T —
3 °© @ | Oo° @ mm

[¢)
e="C[T1d |e="C[T1d

50mmid Lt

ﬁi
ﬁi

o
[¢) o
e="rC[MT1gd le="cC[1T]ld

o
o
o

7 H@| H@|
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DI ST en e S AL
AEHRB AR, 520 2R RIHLE .
< TEUK SN2 JE FEHRL R 1 S0 C (122 B, IR THE 44

42 EETEMCHSTHREREAE
4.2.1 EMCAR4
XFD R G L LA B LA s il o ZEEMC a4 FL S BR A ™ R 538 F T T
T B RINLAR & L FEMA B9 Tk /R B % A0 26 K HELR B T XIS A T EMC
A T AL B JEA L K HEZR T ik . WA HILER I & I EMC AT & 2Rt 5 5 ik
/R — il R A RS TR S . HEL . RRES . G ek
Ap, TR R I T A I EMCIR S .

G H sl
Main : EN 61800-3,

Adjustable speed electrical power drive system - Part 3: EMC requirements and specific test
methods

Emission: EN 55022,

Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement

- Conducted disturbance

- Radiated disturbance

Immunity: EN 55024,

Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement

- EN 61000-4-2: Electrostatic discharge immunity test

- EN 61000-4-3: Radio-frequency electromagnetic fields immunity

- EN 61000-4-4: Electrical Fast transients immunity

- EN 61000-4-6: Radio-frequency continuous conducted immunity

4.2.2 GG TEMCAT A 1245 K HELR T ik
PRPFIXFD RIS HAb 55 258 BIEMBA A XFD 2R EMSI A RO 1, al 2
HLESTIREM ™ EBHAS . [HXFD RS LLSLHE AN T (2238 M HELk ik ied & TEMCAT 4.

(o1)
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W LIRS A CEL IR AR A
T B3 b 2 R S 2 S TR AR L F VR T S, K A CER ISR AR R T I
PRI ACHR AR . PRI BETRR A9 7 i s AL T ACE g 25 1

IR 1Ph, 100V ~ 120V / 1Ph. 200V ~ 230V
DOCI:\IG ||6 0
TECHNOLO-
ISt ES—-F10

< VTR B L U A A Gy A 3 FRFIT 22 ACZR G B A% o I EL IR Bk e A7 A g [
TER AL G L, LIS E SR e .

IR AT RERF LA T ACLE B e e s 1, IR LR B B A e

I ACKT AL MA CA BB & (% 2K HEAT IFBIHEER, AN TR 5 &
A A A S IR BN, XS TRIRACLS IE AR AR -

(FTE: FAERE SORRASKRBA TR M Bt i A, (H il T A2l Z 8] 50247
HA, BRI BOR A AR Z B —E, BT AR, )

W kLS
TESEAC TR, T FTC B AR R (AN K)o B BE B h2m, A f Bk oA
SR

B 5'Sdmtkk

KT aHE T RAHEL , E T L B AWG26(0.14mm?) FHLA Sl 48, TR
ATREHEIS A . QT B dE i e, I (o FH 5 7 e P 4 1 F T i 11 4 4k e
TR LR ke 2B AE B L BT RO R, DR AR A e LA

Shield Cable

Cable Clamp

[H%]

U B TR R, DA A Th I NSRSl s ) b rl 2 5 A LA 4 o) 3R S A e v
R 22 ] A L 2

<RI AR R AR S IT ORI, T EACELIRIEAS FICR [l % e SCHL I
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AR, AHREGT R, TE2IBL RS,

IR IR B IR S I B T RS S THHEER . LR 2 100~200mm(4~8in.).
TEBN JERFNG S LSS, 5 AL . TR A CZ i UE A% Y A CHin AL Ak i
LI

* TETFEAEAR R FIBR Sl o (B AR B, 3 fel G 8 A A 2R (00 AMIASE) . FEEMCIK
By, AN RIAYSERZL

Wk URhZR R 5 T

Driver
Ferrite Core
Cable
AC Line Clamp p
Filter R Cable Ferrite Core f=% Cable )j
Clamp = (Shield Cable: 2 m)
fiE Cable
é é} (Shield Cable)
(Ground Panel)

1

A FER TR R, i R SR RS .
¥ Ferrite Core, ] BEZZLE Driver B,
s Ferrite Core : ZCAT3035-1330(TDK Corporation) ﬁ%%fﬁ;ﬁq(Minimum 2 turn),

4.2.3 A S L ) SR T
A IR e, & AR IR S e e R . FE L TR A IR S AR I O, /O B RS
. T T A, ARV AR OR SR P AR, 1 5 4 2R a2 ]
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(5. #us R IhAE )

IRZIER B S & : XFD30, XFD50

REH A
ﬁ
A IR ##Connector(CN1) Di%%# Connector(CN2)
EEERE,

7 EE DA,

on iz e i) % 3 4 e 18] Y 1 RE B
R ETE DA R B B N e 18] K2 4%
IERTRYRR AT ], 7EH ) AR E &

SERTIE ENHIESEHE Connector(CN4)
REBIE IR E R EEMANNE, HELETAHERE
EEDIENBHNEE, EHI B E MM RIS
TEH T BHEE A0 r/ming

IKzhe3 RS2 : XFD100

EREEIR .

EEMALE, FHESTARERS
BREHISMBIERINLER o

O3i&%#E Connector(CN2)
EEDIEL,

R R AR g T

Y T T ik 2 2 e B SR 8D TR A L Bt ffffgﬁiEF

HORERT E], FEMT R R AR ., PUE TSI REIRR o
FEHFHZEAO0 r/min,
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(e )

A ARARE AR FAPIRAS T, W2 TIEE TR HE, RMM IR AT
[B] AR, Bk G
SR B, A IEERNERRE A, Tk R ik
AR B AR o
G EEREAK T SR AR, 3555 R KA, R e A7 1 LA
SIS, A IIRIARSE S & o

6.1 EiRRER:
6.1.1 BRX 5 H Y ) i 22

AR IDC24V £ 10% . K HLIRER A AR ATESK Sl i f IR 1 . 7RV
P B IR, SRR N AR

DRIVER Model IR 2R R RA%
XFD30, XFD50 AWG22(0.3mm?) 1L
XFD100 AWG18(0.75mm?) 1

(H%]

AETERENS, TR, AR IR, T SRS

TS 2HE XSS 75 4 L PRAAHR LA A e PR B Eh ik AT RE RO HEAE I

< FEL PR EIT LUK R sl A Ehah kg, ek IR IR S LA 25, P

6.1.2 B2 7k
DA EE(d R, I ARIT I g e, DA e et A e e v 22
TH R S A S 5 SO S S0 1) S e T
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6.2 MINEHIESHERE
6.2.1 R
B S5URAN 2RSS
Bk A A5 5 2 0 Bt i AL SR Sh s i A R s S ey b
P H ) b i AHAT I 2R (A
bt DR ANFE LSS A

IRzhEE RIS & : XFD30, XFD50

+24Vv
4 2 FRIREIAN
= ’ GND DC24 V£10%
CN1
NC
12
START/STOP
=2 11 o
RUN/BRAKE
H 10 To——
Ccw/ccw
w9 o
INT/EXT
w8 T
A/CLR
%07 e
H 3 ,
%6 30
M 2 d
% 5 ANTRRRARRRS
L 1
" 4
GND
S 3
SPEED OUT
a 2
ALARM OUT
] 1
CN4

TEHNEBEE LT, 17 2 MR E BEE A% (Option) BE# ELIA FL IR —>o
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IKzhe3 RIS : XFD100

+24V

a| 2 CDA DN
GND DC24 V£10%
2 4
CNI
NC
12
START/STOP
2| 11 o
RUN/BRAKE
B 10 Yot
CW/CCW
®| 9 So———
INT/EXT
B 8 o
A/CLR
% 7 o
H 3
| 6
M 2
% | 5
L 1
% 4
GND
B 3
SPEED OUT
aq | 2
ALARM OUT
& 1
CN3
T AN E RS, T RS NIR I 15 %E % (Option) B2 ELL L IR - —,
[ F%)

< Af RS IEIE R 2m AN, O TR SR, AT R R HEA
B AR LA T AR R S A AL AT, B 200mm , [l ELACHEZR L

TR AN IRk

B A RS 2 A R AR S A A TR R A T4 b PR, LU 5
fpLaRESl, IG5 BN R LA Y DCS Vi[5 FHGND..
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6.3 MINBHIES

6.3.1 fAfG5
KSR 1E S A C-MOS, HARZSFRIRH[ON : 0 ~ 0.5V (L Level)], [OFF : 4 ~ 5V (H

Level)]o
(1) ENFEEEE
Driver W& & Driver HERHE &
start/sTop | RV SsTART/STOP | T2V
RUN/BRAKE RUN/BRAKE
CW/CCW 10 kQ CW/CCW 10 kQ
INT/EXT C-MOS INT/EXT C-MOS
A/CLR 2.2 kQ Open A/CLR 2.2 kQ
‘D“ ‘ :'—ID‘ Collector
+5 V C-MOS GND 0.1 IF 0.1 uF
oy ; GND T
oV vov T Yov
Driver NERE %
SsTART/STOP | T2V
RUN/BRAKE
e 10K yos
Switch 01 R 22 kQ
0.1 uF
GND 7
| Yov
™ ARG /B &IETT /A
TE LRI 3l K 7 215 1k (B 15 )R, (R A AR5 o
HMNES
BWNFIRMZIE ON (L Level) ON (L Level) OFF (H Level)
BWMNBE/HE N ON (L Level) OFF (H Level) ON (L Level)
SRS BEh*1 STZME L fE1F %2

1 Sy IR IR R

1847,

FEVCE AT . AMTRIE

TE A AN L L PR R R Y B (ER

PIFESLOW RUN/SLOW STOPH )15 72 #1511 s ) S ik
#2 PAFESLOW RUN/SLOW STOPH [H] 35 5 14 5 1 i ) Sl ot e
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[F%]

<5 ATF BRI AR ST 4RI HOFF(H LeveliS, LURIA A 1k5%

i1 R D) (ON/OF F) i AT L /452 1 A sh/i s LA S CW/CCW B E INT/EXT,
FEAEAE F iy AT, 4EHE10msecl) - RSTE] o

* ISLOW RUN/SLOW STOPH a3 % #§ 158 2E B A [a] 1M 4K 51 .

WA AIHG ik
AON(L Leve) ARV IHR, 184751k 45 OFF(H Leve)HURMEFIF 1L, 5115k,
(BeA L ZWE IR DIEE. )

LR PN EE KR
A1ON(L Leve) B £ 8, hikTFiRIA S, #7 OFF(H Level) M), Dhik sz ZIf 1k .
*10ms |+
START/STOP #iA o START SToP
OFF
ON  —
RUN/BRAKE #iA oFF | RUN BRAKE RUN
* * * 1 *
CW/CCW A on i cW i % CCW

OFF

i

MOTOR /E#hiEs ‘
CCw xzfEIE =t=)]

WA [ R e R e

G5 — R85 SN s (] RN P 7] o 5 P 48 % MR 22 T PR B qE A o A LR e T 2 2 B
FE], AT RABERE 0.5~ 10FbP o 78 H T Ik R B i )

TR A [ 2 Tk DA L RS 3K S s o [ 2 0 F [

VT S [ 2 DA P [P 38k 38 i 2 L b e ]

K 302500 v/min (TR ) PBEM . B At 5 s m 5
SEBRANGER - YA ] o

B CW/CCWHii A
#TON(L Level)IEFECW, #5 OFF(H Level)ZEPECCW ., M Lhik B4 i il [nl 5% 75 10 Ry
I 8 T 2 1
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B INT / EXTHIA

ON(L Level) TG st ZEREINT, I PR B e 45 I B s R LA, #5 OFF(H Level)
BT AR B E REEXT,  FRAMAH B 158 28 B AN B R A e R . A
BN E S, ST EE

*10m5u_t
ON
START/STOP HIA START
OFF
ON !
RUN/BRAKE #I\ oFF | RUN BRAKE RUN BRAKE
M S . |
cwieowsEA e Lo | cow 1
i * g k] R S !
| ! | 1 I ! |
N P :
INT/EXT %N ot LOINT | EXT | 3 INT i
A oo 1
‘ ! oo !
-/ NEXT EXT] ! |
ARG | ! D
VOTOR bttt ‘ L /B | SR
=l | !
ccw IR | e
\ | INT
B TIMING CHART *10ms BLE
2. BIE EP. GAEE  ERBRRER
—_— ||
L[i3E
cw
MOTOR B Eh#E=
cew
ON
START/STOP #IX START START
OFF "
oN
CW/CCW A cw cow | ow
OFF -
N o
RUN/BRAKE #iA RUN RUN RUN
OFF PR
N ‘
INT/EXT #IN EXT INT EXT INT EXT
OFF
oN
SPEED OUT
OFF L
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6.3.2 it {5~
UK B 25 i 15 5 fi & Transistor Open Collectorfii th o {7 Z RSN ERAE 5 19K Level Ifif
RFE AN Transistor) [ ON:3ZEH 7 ], [ OFF:- L@ ] ©

+24.4V T

j 10mA LT DRIVER m#Beags
> = SPEED OUT
| _ ALARM OUT
BB, 25C2458 184K
LMEH10mA,
GND
Yov Yoy

B A/CLRHIA

RS 1 Tk, B S TON|(L Level)—RZ )i, FHE[OFF|(H Level).
HIAA/CLRAT, WFFaaA5 15 A SGS1T/8) 45 A E 4 H[OFF](H Level),

I H[ON|(L Level)i}, #2045 AA/CLR ., HiA ALARMIK) R - 255 F8 17 .
FE LR IR A IH IR A FRALARM,, FHFRLJERT, SeoCH e 20t sHLL T,

*10ms W_E
7 ON
START/STOP #iIA e ‘ Wi
RUN/BRAKE #iIN  OFF
ON
ALARM OUT —‘ B RESET
OFF
* * *
ON —
A/CLR #iA ‘
OFF 1
B P
MOTOR FaZhist
it

[F%] G FHZALARMIS, KTFUA/A5 -5 ABUE sh/i s A H[OFFI(H Level),
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B ALARM OUT

TEAVR TS T , THR IR SRS g A PRI DIRE, [RIIFALARM OUTHOFF(H Level)Jf-5
1EEik. BElf, LEDZRIIITESEITRFZR, AR IIRER N2
AL, LEDZ I BBESAT RIS, LSO IEH R

“JEMRALARM LEDAJINMRREL, RIHHIAGR THRERI N2,
¥ TE)a shid Z Ay I aent

ALARM OUT ON OFF
MOTOR #\ B3 ik
AT AT AT AT
ALARM LED {45 i . )
03sec 03sec 15sec
{RIPTHEE [RKT k% R
TEARIP 2% e DA 57 LA 4 8 i A v 1 A et
NS FE DR & s E RS HEEARAR M A
BRI N P L
gy | ax | AW TEBEGRER 7002V
IREHSEHY R 44425%
(R FER4p 5% g?ggggm%ﬁmmﬁtwcmvm_’]%/
SR 635 g%g%ﬁ@ﬁ&ﬁﬁﬁ%mﬂminﬁ@%%ﬁ

ALARM OUTTEHRh %8 IEH# 1), N[ON](L Level), ALARMH}, N[OFF](H Level), #
ALARMOUTH[OFF|(H Level), 7F5ikjas0tE1kG, % LEDIINEREAIEER 205 shidr
DIRem A . HE iR L 25, HIZALARM,

(%] THFBALARMBY, KEIFa/45 1146 AU 3/ 3 A H[OFFI(H Level).
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B SPEED OUT
SRR BRI, AU Sk 0 [ it 12/15 R0

SPEED OUT #H{#fi% [Hz] = +
o ’
< T >
m 30W
MOTOR D3 14 i3 & [1/min] = SPEED OUT1 ;ﬁﬂﬂﬁm[r&] .
B 50W/100W

SPEED OUT %t 452 [Hz]
15

MOTOR 5 5 5] % i FE[r/min] = X 60

B AR k) el sk ) 1AL R 15 I DIGITAL SPEED
INDICATOR [SID250](55 ZMIESE)
[ %) AR AR LESEN, BEZR2mllN .

I AR IS SR S IR R B T IR LR T HEER .

(1B )

7.1 EFRERIEE
Ik IR, bR T AEIR SR I TR g AL, FE R S0 o B 1% A
AR L L A T DATRERE
T LI B 200~3000r/min . 4 A DAL BE 18 5 i R A1 8 8 15 e o 4L
A PR R 18 e A/ NS LA P o] 8 A T A [ 2 T E
(15, FRUERHE A 25001/ min)
7.1 il R E AR A e
T PR BB 22 TR A B A T, IR E R (FEHRE, el
Or/min ) o
7.1.2 AR E g i e
AP AN B T S T UK 8 1115, AT LAZE I 200~3000r/min, #5434 152
SE R e, BRIk
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3500

3000 //
£ 2500 7
— 2000 // = N
i 4 AR
3;1500 %4
B 1000 w3

500 %

/

0O 20 40 60 80 100
SMNARIE B IR FE RR R B
SMNERIE IR RE 2R % FE - B A (R R MH)

7.1.3 fdt AN L R R B
WAL AE VT A B2 1 25 A5 A SRR I AILAS LA D/ AR H 515 5 B 8 5 N T 1
WBCE, THHR2BE R S o

3500

3000 /
SR EFREE

c
= 2500
~

= 2000 L DCO~EY | () )
i1 1 mAIE
% 1500 /| . S

Bl 1000 // % |4
® |3

500 / Shield Wire

o 1 2 3 4 5
HiRBIEV]
SRR BT FE JE - [ 4% iR B R i (R SR 1E)

(%] HMBERABIEEE, H5 O HRDCS VRIF, E0ln] SR sha .
THTEIE RSN B IR, BOAERE, A SRR IR Eh Y
o FE TN B R VR A B0 R rRL R, T R TR AR LS S R R
BAFIT, I Bl L 4k % 4% T°Pin No.3 GND,,
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7.2 #5)iz%E
LIRIRE SR 3 W0 5 LA 1 i Tk ph AT LA FE A0 140 37 P 4/ ok 3 8
17

7.2.1 AN ELL L R

1) S B A R A S BB DL L i B
DRVERNAREHFHAR  1=1 X N[mA]

Ex) m&R, BEEFEHN2mA,

2) T HA A S 1E S T A IS
3) TR 15K, 1/4W Y HL BHLE 4% T 9K S 2 1M -, 85K, 1/4W i Al 742 H B 2%
(ADJ)FEF2F HADSR Sy 04 M7 I 58 45 Sk il 22 .

HiRRIR
DCO~5V

i
ADJ
15kQ 5kQ
24v Hl 14w Y H| VAW
G\D M QD M
L L
I DRIVER | DRIVER

7.2.2 i FHANAH R BEE A

1) i gealiakt, RIE IS E I 3 E i ARIAE (4 [l e s Fe LA~ Shik . dniE, K
FEL TR 1 R A2 ) A A ) 2 B V R 3 S

2) nTET AT SR A0 15 A A ) FEL FELAEL

DRIVERN& BRI LR VRx= 20/N [kQ], N/4 [W]
Ex) DRVERF AR, FFEA10k, 1/2W,
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3) W Hot s A B A i A IR S

4) 5B 15K, 1/4W R L B RE T UK S HOMIm 1, FRREES k0, 1/4W Y AT A% i BHLZR (ADJ) 3%
FE T HADIR B A M PR 45~ B IR 0 R 25

5) FEANI S E g I EHEB BE T, S5 hIfES B AT .

L
15kQ ADJ
1w 5kQ
v H v H| VAW
\D M AW~ &) M
L L
E DRIVER ‘ DRIVER

Y-

TR ik, WEN AR N, A, AF IR, RS SR
EFI'[.‘J\H:%/%O

8.1 BRI

1 SRR Sk i 2 R 22 AT RN Sl 7

2. EhR B IRERG AR S AL S TR B A PR A 7

3. Hhik ke Sk i i - G A Y P R AR T
4. DhIREE S KB g 1R T e A FAS) 7
5.
6.
7.

YRS AT AR A TR AR
SETRMIT T UKEhaS LA IR 2L | AL S i T R 22 7
JEASESKEN iy B R IR | P e A L T ) SR A A S

(ER] Kb WREAE TR &, FIiE/ N ORI, 7500 e 5] 2R R
B
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9. [l

)

AR EIANIER, TR AR A KA

Fewy, W5 B R OB RIS .

9.1 ARzt
[ it ]

Frg/ = 1L S S Bh/FI BhETEIN A
[OFF](H Level)

RIREENEDEEIRERR

FEERARNBEEIZERZR, HFINT/
EXTiZ 5 [ON](Level)

SMNERIEE IR E AR EE AR

FEERSMBIREIZERZET, HFINT/
EXT5R[OFF](Level)

SMBEREEREZERR

EERINBERBIER, FINT/
EXTZR[OFF](Level)

\ 2 2 2 2 R 2

WIEH, Dkt RN IER iz

[F3 ]

B IRMAE IEFNE F/EI BRI
15 B H[ON](Level)

TEE AR R E RS M AT E
[@o (FEH) B, Or/min)

FIEINT/EXT A [ON](Level)o
#AH[OFF](Level), AT<iEIEIMERE
EiRERR,

TERRIASMBIE iR RE AR Y

5 INT/EXT 5 [OFF](Level)o
#A[ON](Level), FILi%FE R ERE
EiZEE,

ERINNEBE R B IER &

B INT/EXT A[OFF](Level)o
#HA[ON](Level), ATESEFERERE
EiRER
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9.2 BIERIERHF RAZ LR
[ HEMEP ]

RIPTNBEEFER o

9.3 Dk @iz it
[ HEMEP ]

CW=CCWHIHIN S IR B ZEHE R
Ro

FE{ERIREE EE 25 1/30,1/50,1/100/
RIEEE

9.4 DX EHARER
[ HEMEA ]

ShiA (%8 k) Bt A0 51 2k Y
EF’L‘.‘Z-\‘_ﬁo

OEMBERNATIR

EZFIRF IR

4

[ %55 ]

BHE, BRERPIEEEEN
Ao

[ ]

BIEMERE,

TERE EE 51/30,1/50,1/1008F, [E]
EHREREARE. HHCWFHCCW
HIEINIRIEATE R,

[ X455 ]

TERIA DA (5% k) K% HH 3 A0 1
HHRE AR

ERIAD A TR R R KA,

%RFHEEBJ‘?& RhERARIEHE b
EMEHIRWINEE,
»ﬁthiJu.ﬂiEE’J S, uaﬁ'ﬁﬂk*ﬂ?
REBEEMERBEHL, B ESET
ERBBEEARLTRRISESE, X
(EPSE
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9.5 OiA R ZZ 1

[ A ] [ x5 ]
E#MNFFE/AE LTSI D%, = ERANBH/HNELDE,

ABBEERK, ERIAG IR,

4
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O 0.5 )

CONTROL UNIT*T XFD30 XFD50 XFD100
MOTOR2 XFMB30L] XFM850[] XFM91000]
RAERBE DC 24V

fEREELE +10% HRAEFREITLL
OikThE 30w 50W 100W
TR E R E 2500 r/min

IR ESE R

200 ~ 3000 r/min (®ELL1:15)

ﬁ 3t # +0.5%L F[O~HRifEH, SEARIA B4 B A
il ST E +0.5% U TR[EIEBRE + 10%, tREOEEE., TTitiki]
zh
= IR +0.5% A F[0~507C(+32F~+122F), #RifEEISRE . Fid#
SLOW RUN/ b1 0% ; s
SLOW STOP 0.5%5~10%(2500r/min, Joid#AT)
B 558 ik E ETER / SRR E R ERS / MR ETRE IR
BMANES C—MOS INAR
n OPEN-COLLECTOR#iH DC 26.4V 10mAIL T
HES (SPEED OUT, ALARM OUT#:[)
EEHNTHRIPIIEE, SHHALARMES, FRMELED®,
1. T ERIPINAE: TEREEE kAR T E A58 1 _E Rt
PR 2. BUERIFTIAE: EDARHM A EERNERARMEEDXR

RIESHRER(EDEELEPRLEHHALARMES, )
3. TEERIPINEE: SMNFIRENZFAIBIEBITDC24VEI15% L L it
4 (RFEERIPIIEE: SMNTFIRZNEEA B ER FDC24VE25% I Bt
5 ERIPIIEE: K& DA BT 35000/ minf 5 8 i3 B P & Bt

1. EHHRHSZWORTRE, FHEAR, HSE~RER.

x2. BRBISZMORTHE, ¥ANE, HSEFRER.

3. HRFBTRFITHIEEENITHIES THITHEEN, THESBHTBEERPD
g8, HELDk, HSEFRER.
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