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Ultra miniaturized AC servo linear actuators are the compact and light linear actuators, which enable
precision positioning.

The motor section adapts an AC servo motor of hollow structure and the encoder section adopts an optical
rotary encoder with ultra miniaturization and high resolution. Together with these devices, the direct
design without gearhead achieves the precision positioning of high resolution.

MAB and MALB series utilizes ball screw to accomplish high speed and long life. MALS and MALB series are
cost-effective models, which largely reduce the prices, but maintain the high precision positioning.

The compact and light multifunctional driver was specially developed for this AC servo linier actuator. With
the sinusoidal wave and gain low, this actuator has a smooth motion and positions itself without vibration,
the most crucial for the linear actuator.

The actuator is easily adaptable to be used in clean rooms, and can also be applied to a wide range of
applications, such as production, inspection and experimental equipment in optical andsemiconductor
industries.
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MA? - D23 H 25 - 03

| |
W OB S REVA-—RE1T o A (mm) 7—7)L 200mm EERECH
LS: RAVA—RAEA L (A-32+EFL) OQuter Diameter RECEHDIGEIZED 2m L BRD 9,
B: R—ILRIRAT 03: cable length is 200mm
LB: R—=JLRZSRA S (O—a2+EFIL) Standard cable length is 2m when no
SC: Y=Y —LRAT code is written at this position.
— X bO—7 (mm)
Type S: Standard type Stroke
LS : Standard type(Cost-effective Model) SEFAR H:Fk
B: Ball screw type R:IK@ESE
LB : Ball screw type(Cost-effective Model) N:EHRR NS AT
SC: for clean room Tip shape H: Tip with flat point
R: Tip with spherical point
N : Tip with tapped hole

PUFaI—2DEER Drawing of Actuator Fixing
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Use an accompanying screw nut to fix the
actuator to a locking plate.
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ftEm Locking Plate
TUF1I-2EERT v

Accompanying screw nut

for fixing the actuat
or fixing the actuator

CREBICRODNITRBRICIENBOF Y b TRIBL<LEE L, + Use the accompanying screw nut to fix the actuator to your equipment.
VZFPT7OFaT—RDART 1 ZfFHFIT DL S B FF% Desired accuracy may not be obtained when the actuator housingis
TRL BEEZBETEIRVEEDHD XTI, clenched for fixing.

cTUOFAT—FBEERDERHIELWVGEICFT Y bEEIFHD - The malfunction of shaft slide is concerned when the hardness of
3 LRBEMBIER L. IMERRZREIITIHZENHD ET, locking plate is insufficient and the screw nut is tightened too strongly.

Ty ROFEDMIFTMILIIE2 L 0NEEEE L. 22Oy YF] - Please tighten the nut to a torque of approximately 2 = 0.5 N-m and
ICTRRALEDZIT>TTRE L, apply a thread-locking compound to prevent loosening.
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AAIF=R24 T (am)

Standard Type(Thin)

B MAS-D16 series

2 +O—7 :6/10/20 mm OEMHES 1 196N @ DFRAE: 0.25um
Stroke Rated thrust Resolution
SFFa—7
SFTube '\
- ﬁ\
\
30 s o -
4 it q ' 55
attip ® =T LOES 200mm O
7ok V8505 |58 27 TEXBFRROBEIC
5595 L -03 ZHF TS W,
Ah0=7 EEfE 05 Add -03 at the last part of
Strok é}livéih;o_si{ion model number with order
EBAYNS 1718 LommEBDE T, when 200 mm cable length
With tapped hole type : 1.5 mm is required.
B 4% Specification
& 7 Model ® F & HAAT
i Flattip : H type
15 B Parameter i MAS-D16H06 MAS-D16H10 MAS-D16H20 = —
e MAS-D16R06 MAS-D16R10 MAS-D16R20
MAS-D16N06 MAS-D16N10 MAS-D16N20 O?Eﬁ :\R_’SII?
Z bk O — 7 |stoke mm 6 10 20 e e
E % # 71| Ratedthrust N 19.6 19.6 19.6 f
) jd BE | Resolution um 0.25 0.25 0.25 SRS
B K & [ | Maxspeed mm/s 4 4 4 o IR NEAT
*x 1) — K | Screw lead mm 0.4 0.4 0.4 Tapped hole : N type
o e = | Unidirectional repeatabl
— %0 L | Unidrectionalrepetable |, 3 3 3 —
WA MEERDELEE Bidirectional repeatable 5 5 8 M2 with depth of 4
ZE RI% | accuracy [
WA E R MR | S PosoE | 10 10 16
F ¥ KR B FR Z | Averagereversalerror um 3 3 5
1) £ v b & > 4 | Limitsensor — HF—JLt > Hallsensor
~F P L | Length mm 68 72 82
=S £ | Weight g 150 155 160
& fm % | Diameter mm ¢ 16 ¢ 16 ® 16
OREHIBNE @ Safety Mechanism
BEBRICIIEAREBAE Y REBOI RISy VYA BDET, Limit sensoris installed at the rear end.
OE#ik @ Compatibility
BTESHAFER A IOX— 2 Ay REEBRELHD F T, The mounting section of this linear actuator is compatible with
OFARZAN manual micrometer.
ERENICIFEFEARS /N LAD-01 1) —X (#E) "UETT, @ Special Driver
OERT—TI Please use the driver LAD-01 series (Recommend) specially

I>OA—HlF A=TF AL IZHATTN. FAVRSANTHBEDRZ AN
LAD-01D-012 ESA Y RSANMIERT—TILZHATEZLICED. RiX
PEEERCEZ D TEED,
OUIYrRAYF
DIy bRy FIIBIERLTIIESL,
AdH. BIRTEIRARZEHBDET,
DY 1Y FOFREIF/—<)—U0O—XTY, EMIO>bO—3IZ8FEsK L.
214w FhH ON LIS /NILRE A% EIET 20IBRIT T T,
OHFOED T
AEROETIFE. 3R=JD T 7UF1I—-ROEE] #BRLTIEIL,
N 21 7 (XJ7TUTE) ICHRBFREDBMERDFIFZHIE. Ow RERICH
WOBDDEHRWKSIZTEHD. BTE (BFR) ZTHEALKIE IV, ML
Ihh B, CERIEHDABMN TN, BEHLBLLITZIEENLHDET,

FERALARWESE. OYRHERICAD

developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
fail to return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Productinstllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



AR A= RRLT

Standard Type

B MALS-D18 series

O—3JX RETFJL Cost-Effective Model

®@X~O—7 :6/10/20 mm

O EMMES 1 147N @ DfEAE 1 0.5 um

Stroke Rated thrust Resolution
SFFa-7
SF Tube
o 2,000
)3
3
3 =
4 t 26
Fyk o5 154 ®r—7)LOEKEE 200mm O
Nut - - AR OREIC
.31 95 L -03 ZAFIFTLIETE L,
2ba-2 R (U Sy MRS +0.5 Add -03 at the last part of
Stroke Origin position model number with order
ST TR LSMMEADE T, when 200 mm cable length
With tapped hole type : 1.5 mm 15 required.
B 4% Specification
& I Model O L% HEAT
. Flattip: H type
H = e 5 T MALS-D18H06 MALS-D18H10 MALS-D18H20 =
Watié MALS-D18R06 MALS-D18R10 MALS-D18R20
MALS-D18N06 MALS-D18N10 MALS-D18N20 ® W& (REAT
X2 k O — ¥ | Stroke mm 6 10 20 sphercaltipsittype
F A&  # 71| Ratedthrust N 14.7 14.7 14.7 ;?EE'i
% iR BE | Resolution um 0.5 0.5 0.5 SR3
5 K & E | Maxspeed mm/s 4 4 4 © RURM INEAT
*x T — K | Screw lead mm 0.4 0.4 0.4 Tapped hole : N type
N = | Unidirecti l tabl
—HERDELEE acnclmlrgeccymna repeatable - 10 12 15 —
. . with depth of
EEEEDELBE Eégufacct\;onal repeatable o 15 17 20 M2 with depth of 4
M7 A A E R R | Soecionalposiioning | ym 30 35 50
E ¥§ K ¥ E2 & | Average reversal error pum 10 10 15
1) = v b € > H | Limitsensor = R—I)Lt >4 Hall sensor
~ s L | Length mm 63 67 17
=S £ | Weight g 165 170 175
B & & | Diameter mm ¢ 18 ¢ 18 ¢ 18

c AREROIYO—HEHIF 2ch THDO ZHRIBEHL THED FHA,
cRRABOEEIE. HEBICE-TEADEY, AERAPL)Z BRI,

« The encoder specifications of this product are 2-channel, and it does not include a Z phase.
+ The definition of the origin position varies depending on the model. Please refer to the term Definitions (p.19).

OZ2HIBNT

BRIFICIESBREAECYRAOIVRUSY MV YDBDET,

OE %

BMAEAFEBR A IOX—EAY REEBEDHD E T,

OFARFAN

ERENICIFFARS /N LAD-01 1) —X (#R) "UETT,

OERT—TIL

IT2O-HF A=F2ALIRENTIDN. SAVRIANWEDRZ AN
LAD-01D-012 &SA Y RSANNEERT—TIN2HATEILICLD. miE
R EREBILDTEET,

OUSYRZAYF

DSy bRy FIRBTERLTES L,

AH. BIRTEIRLBRBZEHHDFT,
2y rZRMYFOHBEBIE /- —00—XTY, LfiarrO—3I1CERL.
Ay FhH ON LIS NILREHEEILET20IBZIT o TR E L,

OHMADEWD T

FALEWVBE. OvRHMNEIZAD

FEIOETIFIE 3R—DD 7I/FaI—2DOBEE] ZBRLTILEI L,
N 247 (ROTFUTE) ICHEIRFREDPRERMD T EEIE. Ov RERICH

WOBBDERVESICTRIHD. BATE (BIFE) Z2THEACKEIL,

L

I B, BELEDORFELN TN, BEVRILTEIEENIHDET,

@ Safety Mechanism
Limit sensoris installed at the rear end.

@ Compatibility
The mounting section of this linear actuator is compatible with
manual micrometer.

@ Special Driver
Please use the driver LAD-01 series (Recommend) specially
developed for this actuator.

@ Extension Cable
The encoder is open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
failto return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.
@ Product instllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque

applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



ARAIH—RKAAAT  standard Type

B MAS-D23 series

@ X ~O—7% :10/15/25mm @ EIEHES 1 58.8N @ fREE 1 0.25um
Stroke Rated thrust Resolution
2 2,000
a: %J
st =
,u.i Facy 1
" wosos 55 188 ® r =TI OET 200mm O
Nut 5595 L TENEIFEROREIC
2a-4 -03 ZFHF TSRS W,
Stroke
FEfIE £0.5 Add -03 at the last part of
Origin position model number with order
EBRONEC TS mmEBDET. when 200 mm cable length
With tapped hole type: 1.5 mm is required.
B 4% Specification
B 3 Model o F K HAAT
L Flattip: H type
5 =] Parameter = 1,“ MAS-D23H10 MAS-D23H15 MAS-D23H25 {E —
Wiz MAS-D23R10 MAS-D23R15 MAS-D23R25
MAS-D23N10 MAS-D23N15 MAS-D23N25 o HEi% (REAT
2 ~ O — 2 | stoke o— 10 15 25 Spherical tip : Rtype
E & # 7| Ratedthrust N 58.8 58.8 58.8 o
) 2 BE | Resolution um 0.25 0.25 0.25 SR4
i X R & | Max speed mm/s 5 5 5 ° XUTH INEAT
* ¥ U — R | Screwlead mm 0.5 0.5 0.5 Tapped hole:: N type
_ N + mx | Unidirectional repeatable o
HER0E LIEE | Jrdred um 3 3 3 MRS
HA DR LR Sé‘i'ljfacg'yonal repeatable - 5 8 8 M3 with depth of 5
W A E R MR | S PosoE | 10 13 20
F ¥ Kk B FR Z | Averagereversal error um 3 4 5
1) = w + 4+ > # | Limitsensor = R—JLE>Y Hallsensor
~F A L | Length mm 72 77 87
=S £ | Weight g 265 270 280
) & 1% | Diameter mm ¢ 23 ¢ 23 $ 23
OREHIBNE @ Safety Mechanism
BEBRICIIEAREBAE Y REBOI RISy VYA BDET, Limit sensoris installed at the rear end.
OE#ik @ Compatibility
BTESHAFER A IOX— 2 Ay REEBRELHD F T, The mounting section of this linear actuator is compatible with
OFARZAN manual micrometer.
ERENICIFEFEARS /N LAD-01 1) —X (#E) "UETT, @ Special Driver
OERT—TI Please use the driver LAD-01 series (Recommend) specially

I>OA—HlF A=TF AL IZHATTN. FAVRSANTHBEDRZ AN
LAD-01D-012 ESA Y RSANMIERT—TILZHATEZLICED. RiX
PEEERCEZ D TEED,
OUIYrRAYF
DEYRRAYFIIBTFEALTLEIV, FALAVES. OV RARICAD
AdH. BIRTEIRARZEHBDET,
DY 1Y FOFREIF/—<)—U0O—XTY, EMIO>bO—3IZ8FEsK L.
214w FhH ON LIS /NILRE A% EIET 20IBRIT T T,
OHFOED T
AEROETIFE. 3R=JD T 7UF1I—-ROEE] #BRLTIEIL,
N 21 7 (XJ7TUTE) ICHRBFREDBMERDFIFZHIE. Ow RERICH
WOBDDEHRWKSIZTEHD. BTE (BFR) ZTHEALKIE IV, ML
Ihh B, CERIEHDABMN TN, BEHLBLLITZIEENLHDET,

developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
fail to return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Productinstllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



AR —RKARAAL T  standard Type

B MALS-D23 series

@ X ~O—7% :10/15/25mm @ EH&HES (392N @ fERE 1 0.5um
Stroke Rated thrust Resolution
SFFa-7 }
SF Tube @
2,000
, ( 1&
4 F?;tﬁtip f 34
mt M9.5X0.5 o © 7= I)LOERT 200mm O
5 : TEAXBHIEROBBIC
53| 95, L -03 ZAFIFTLREE L,
gtmk-7 B ()b k)8 £0.5 Add -03 at the last part of
foxe Origin position model number with order
KHFINEA TELEmmEBDES, when 200 mm cable length
With tapped hole type : 1.5 mm is required.
Bt 8k Specification
Bz Model ® T HEAT
o Flattip: H type
| B Parameter o5 TLL MALS-D23H10 MALS-D23H15 MALS-D23H25 {E I
e MALS-D23R10 MALS-D23R15 MALS-D23R25
MALS-D23N10 MALS-D23N15 MALS-D23N25 © BEL REAT
Z kO — 7 |stoke mm 10 15 25 sphericaltip-Rype
E ® 77 | Rated thrust N 39.2 39.2 39.2 fﬁ
) 2 BE | Resolution um 0.5 0.5 0.5 SR4
= X ped E | Maxspeed mm/s 5 5 5 ° 2RI INEAT
* ¥ 1) — [ | Screwlead mm 0.5 0.5 0.5 Tapped hole: N type
N z | Unidirectional tabl o
—HERDELEE aél:lulr;ii/lona repeatable Wi 10 12 15 i
- with depth of
HH @D ELEE gétg{ﬁeac;c\ilonal repeatable i 15 17 20 M3 with depth of 5
75 P i1 B R oo W RE | SiCeelional positionng - ym 30 35 50
FE 1§ K ¥ 32 & | Average reversal error pum 10 10 15
1) = v b & > | Limitsensor = R—I)Lt >4 Hall sensor
~ = L | Length mm 69 74 84
=S £ | Weight g 220 225 230
B & 12 | Diameter mm ® 23 ¢ 23 $23
cABBOI Y O—4F1HkiE 2ch THO ZHBIFBEH L TEHED FHA.
cRERUBEOERIF. WEBICL>TEAD FT, AFEHAPINZSEBRILETVL,

+ The encoder specifications of this product are 2-channel, and it does not include a Z phase.
+ The definition of the origin position varies depending on the model. Please refer to the term Definitions (p.19).

ORLHIEME

BBRICIIERREBEYYRAOIVRIIS Y MY HRHDFT,
OE#iE

BSEONFEBRA AV OX—ZAY REEBRENRHD £,
OFARTAN

ERENICISEARS /N LAD-01 S —X (#22) AU ETT,
OEET—TIL

IYO—HlF. A—FYALIRHATIN SAVRTANTEDRSAN
LAD-01D-012 EZA Y RIANNIERT—TILEHATBLICELD, miX
PEEERCEDZIENTEED
OUZYrRAYTF
VI b2y FIIBTFEALTLEESIV, FALARWES. OvRARICAD
AFH. BRTERLBZILHHBDES,
Iy 21y FOREBIE/—<)—o0O—-X T, LA FO—FICHEEL.
24w FH ON LIcS/NILAE A% EIET 2MIBEIToTLIEE L,
OHBOED FiF
AEROETIFIE 3R=JD T 7UFaI—ROBEEI #BRBLTIEIL,
N 24 7 (RITUTE) ICHRBFREDIBREIRD FIF2IE. OvRERICH
IWIODDDBEBVNESICTER0HD. BTE (BIFE) ZIFERALIEETWV. ML
Ihh B, BERIEHDORBEMN TN, BEHLBILTZIEENLHDET,

@ Safety Mechanism
Limit sensoris installed at the rear end.

@ Compatibility
The mounting section of this linear actuator is compatible with
manual micrometer.

@ Special Driver
Please use the driver LAD-01 series (Recommend) specially
developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
fail to return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.
@ Product instllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque

applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



[E

- REWILT

High Speed/ Long Life Type

1 MAB-D28 series

X ~O—7% :10/30 mm

O® EIEHEST 1 490N @HEAE 1 0.5um

Stroke Rated thrust Resolution
(GEBAIREATOH) f@
With tapped hole IXMIBE4 . o
mkﬂid . 3XM3withdepthof4 ~ ° 7 *w} z,ooo/'\ X
with dep: ]
024MA L =
Ong 24 circumference 7'/500
ﬁl:H 7 81: ] ) 7
/ L
T
:l—ll:j Flat tip ‘ 9 t 19.4
i M18X0.5 ‘
Nt — 10|14 L )
o o r—7IILDOKRTE 200mm O
Stroke RefirE £0.5 CEXFISERDOREIC
Origin position 03 ZfHF TS L,
Add -03 at the last part of
EERINZATId6mmEBD T, model number with order
With tapped hole type: 6mm when 200 mm cable length
is required.
B 4% Specification
&z Model ® T4 HAAT
" Flattip: H type
5 E] Parameter = TlL MAB-D28H10 MAB-D28H30 = —
s MAB-D28R10 MAB-D28R30
MAB-D28N10 MAB-D28N30 ® A% RS
Spherical tip: R type
X2 k O — ¥ | Stroke mm 10 30 o
RE & H 71 | Rated thrust N 49.0 49.0
45 B B &= K HE /3 | Shorttime max thrust N 98.1 98.1 SR4
oy R BE | Resolution um 0.5 0.5 ® TR INGAT
= X pr:d £ | Max speed mm/s 50 50 Tapped hole : N type
* ¥ 1) — R | Screwlead mm 1 1 o
. - . FBICM3EES
—BHEERDELERE ;chlﬂlrgec@twnal repeatable um 3 3 M3w'\thd:pth s
HABEDELEE Bidirectional repeatable m 5 8
Al RI% | accuracy H
75 i B R o R RE | S0 eetionalpositionng |y 10 20
FE ¥§ K ¥ 3R ZE | Averagereversal error pm 3 5
1) = w k & > Y | Limitsensor — A=)l > Hallsensor
~ & L | Length mm 95 115
& 2 | Weight g 430 480
-0} o 1% | Diameter mm ¢ 28 ¢ 28
OREHIBNHE @ Safety Mechanism

BRIKICIERREBEVYRBOI RISy YU DHBDET,

OE#BE

B FERTAIOX—EAY REE#BRELHDE T,

OFARZAN

BEENCIFFARSA/NLAD-01 =X (%) "B ETT,

OERT—TIL

I>OA—HlF A=TF AL IZHATIN. FAVRSANTHBDRZ /N
LAD-01D-012 ESA Y RSANMIERT—TILZHATEZILICED. RiX
PEEREBZIEHTEET,

OUZYRRAYTF

DIy Ry FIRBTEBLTRS L,

AH. BRTERBBIEDHBDET,
UEy b1y FOmEIR /- —o0—-XTY, EId>bO—3IC8#RL.

ZAyFH ON LIe5/NILZAE N ZRIEY BB EIToTIEE L,

OHMmDEMD I

FERALARWES. OYRHEICAD

AEBORNFIE 3R=ZDOTT7I/FaT—2DEE] 2BRLTILEEL,
N &1 7 (RO E) ICRBFREDHRBEROMIFTZEIZ. OvFEBICH

WOBHDERVESICTBIHD. ATE (BIFE) Z#TEAEIL,

L

IhhhBE. BERIEDDRELN TN, BENBRILTEIEETNAHBDET,

Limit sensoris installed at the rear end.

@ Compatibility
The mounting section of this linear actuator is compatible with
manual micrometer.

@ Special Driver
Please use the driver LAD-01 series (Recommend) specially
developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
failto return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Productinstllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



[Eed

- REWILT

High Speed/ Long Life Type

M MALB-D28 series

exXkO—7 1
Stroke

(EHRIREA T

M3ZRE5
M3 with depth 5

Fub
Nut

With tapped hole

0/30 mm

0F)

3XM3FE4

024MAL

On¢ 24 Circumference

3XM3 with depth of 4

O ERHEST 1 49.0N @ FRAE : 0.625um

Rated thrust Resolution
SFFa—7
SF Tube w
A
g 200
]
x| ;
Flat Tip 19, f 5 )
MI8X05 168 or—TNDRE 200mm &
55 16 L CEXEIIR R DREIC

03 ZfHF TR,

Add -03 at the last part of
model number with order
when 200 mm cable length

Zbo-7

U H
Stroke . BR(IvMRH)AE 0.5

Origin position

FHAINIATIELEMmEBDES, is required.
With tapped hole type : 1.5 mm
Bt # Specification
& X Model © F L HAAT
o Flattip : H type
® = Parameter 5 I MALB-D28H10 MALB-D28H30 —=—
Wi MALB-D28R10 MALB-D28R30
MALB-D28N10 MALB-D28N30 © RES REAT
= E O — 2 |soke - 10 30 Spherical tip : R type
T M & 5| Ratedthrust N 49.0 49.0 B
% B B B K # S | Shorttime max thrust 78.4 78.4 SR4
Ay iR BE | Resolution um 0.625 0.625 CESINTN\EE
B * F B | Maxspeed mm/s 40 40 Tapped hole : N type
*x < Iy — R | Screwlead mm 1.0 1.0 iE o
. . FOIIMIEES
—HEBDELUBE gcnclgllrgeccl:/tmnal repeatable . 10 20 M3L'w‘\th dp:pth s
R DR LR | S ePeEble | um 15 25
W e E R R | S Posome | um 30 40
F ¥§ R ¥ 3R Z& | Averagereversal error um 10 20
) = v b & > 1| Limitsensor — R—I)LtE > Hall sensor
~F & L | Length mm 92 112
S B | Weight 3 400 450
) o 1% | Diameter mm ¢ 28 ¢ 28

- ABROIY D415 2ch THO ZHRIZEHL THED FHEA,
cRRUBOER. WEICE>TRAD EY, AEHE (P Z BRI,

+ The encoder specifications of this product are 2-channel, and it does not include a Z phase.
+ The definition of the origin position varies depending on the model. Please refer to the term Definitions (p.19).

OZeHBENE

BRIKICIIERREAEVYRBOI VRIS Y Y IDHDET,

OE#KM%

BASHAFERXTAIOX—EAY REEBELHD £T,

OFARFAN

EHICITERRSA/NLAD-01 U —X (#E ) MU ETT,

OERT—TIL

IYO—HlF A—=F>YALIRZHEATIN SAVRSANTRIEDRS AN
LAD-01D-012 & SA Y RZANRASERET—TINZHATZILICLD. miF
EHERCEDIIENTEED

OUZYRRAYTF

Uy Ry FIRBTEBLTRE L,

AdH BIRTEBRLBBIEDHBDET,
UEy bRy FOGmER/—Y)—o0—-XTY, EIa>+O—3ICERL.
ZAyFH ON LIes/NIL AL FLIEY BIEBEITo>TIEE L,

OHROEMD 1T

FALBWEE. Oy RHIEICAD

AEROETIFIE. 3R—JD7UFaI—2DEE] 2BRBLTIEEL,
N &1 7 (ROUTE) ICERBFLREDBRBEIRDMHIFZEIZ. OV RERICH

IWOBDHEBVNESICTBHD.

AIER (BI%) ZTEAETW,

1%

BN B L. BELEDDRFENTN. BEHVBILITZEENDHDET,
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@ Safety Mechanism
Limit sensoris installed at the rear end.

@ Compatibility
The mounting section of this linear actuator is compatible with
manual micrometer.

@ Special Driver
Please use the driver LAD-01 series (Recommend) specially
developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
fail to return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Product instllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



FHFRIREA G ) —X

Models for Special Environments

O FEXTHG Linear Actuator for Clean Room
. MASC-D]_G Series 21)—> Clean | J1)—YEY S X100 %G Applicable to Clean Class 100
®X+O—7 :6/10/20 mm O ERRHMES 1 147N O DfRRE 1 0.25um
Stroke Rated thrust Resolution
SFFa—7
SFTube \
E\
sl -
t ' 55
4 * o r—JILOEE 200mm O
Fuk M9.5X0.5 | |55 207 CEXRIFRERORRIC
hut 5505 . 03 ZHF TR T L,
2hO—% Add -03 at the last part of
Stroke, RSALE £0.5 model number with order
Origin position yvhen 200 mm cable length
EEAIREATHLSMME D E T is required.
With tapped hole type: 1.5mm
B 4% Specification
B X Model ® T IHEAT
. Flat tip: H type
H 8 Parameter B AL MASC-D16H06 MASC-D16H10 MASC-D16H20 =
Warié MASC-D16R06 MASC-D16R10 MASC-D16R20
MASC-D16N06 MASC-D16N10 MASC-D16N20 ® AL REAT
X k B — 4 | Stroke mm 6 10 20 Spherical tip : Rtype
FM®  # 7| Ratedthrust N 14.7 14.7 14.7 f'*
2 R BE | Resolution Hm 0.25 0.25 0.25 SRS
= X pEd FE | Max speed mm/s 4 4 4 ° ZURM INEAT
* ¥ 1) — [ | Screwlead mm 0.4 0.4 0.4 Tapped hole : N type
203 Unidirectional tabl e
il ; 3 3 =
directi M2 with depth of
A MR DELBE aBécéHre;:&onal repeatable iy 5 5 8 th depth of4
W5 e A E R AR | S PosonE | 10 10 16
T ¥ Kk ¥ #8 = | Averagereversalerror um 3 3 5
) = v b & > | Limitsensor = R—=ILE > Hallsensor
~F = L | Length mm 68 72 82
=S £ | Weight g 150 155 160
-] & 2 | Diameter mm ® 16 ¢ 16 ® 16
OREHIBNHE @ Safety Mechanism
BBRBICIIRABRHEAE VY EADI VRIS VYR BDET, Limit sensoris installed at the rear end.
OE#ik @ Compatibility
BTESHAFER A IOX— 2 Ay REEBRELHD F T, The mounting section of this linear actuator is compatible with
OFARZAN manual micrometer.
ERENICIZEFERRS /N LAD-01 21 —X (#E) K"UETT, @ Special Driver
OERT—TI Please use the driver LAD-01 series (Recommend) specially

I>OA—HlF A=TF AL IZHATIN. FAVRSANTHBDRZ /N
LAD-01D-012 ESA Y RSANMIERT—TILZHATEZILICED. RiX
PEEREBZIEHTEET,
OUIYrRAYF
DIy Ay FIIBTERLTIIESL,
AFH. BIRTIRARZEHBDET,
DY Iy FOFREIF/—<)—o0O—XTY, LI bO—3IZ8FESK L.
Ay FhH ON LIS /NIILRE A% EIET 20IBRIT T T,
O FOED T
AEZOEFIFIE 3R=ZD T 7IFaI—2DOBEE)] 2BBLTLEITL,
N 21 7 (XJ7TUTE) ICHRBFREDBMERD FIFZBIE. Ov RERICH
WODDDEHRWKSIZTEHD. BTE (BFE) ZTHEALKIE IV, ML
Ihh B, CERIEHDARMN TN, BEHLBLLITZIEENLHDET,

FERALARWES. OYRHEICAD
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developed for this actuator.

@ Extension Cable
The encoderis open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
failto return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Productinstllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.
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Models for Special Environments

O FEXTHG Linear Actuator for Clean Room
. MASC-D23 Series 21)—> Clean | ) —>EYUZZ 100505 Applicable to Clean Class 100
® X kO—7 :10/15/25mm @ ER&HES © 3 kef ® DfEEE 1 0.25um
Stroke Rated thrust Resolution
f %
3 L
Ll bk :
v/ | A
4 Flattip 55 188 .
Fob M9.5X0.5 o 7r—=7IDRET 200mm D
Nut 5595 L TENEIFRERORRIC
e - 03 ERIFTLRE L,
Stroke Eﬁmfé = — Add -03 at the last part of
Original position model number with order
FHAINEA LIS MmEBD ET, when 200 mm cable length
With tapped hole type: 1.5mm is required.
B 4% Specification
B 5 Model ° T HEAT
o Flat tip : H type
5 =] Parameter & {_M MASC-D23H10 MASC-D23H15 MASC-D23H25 —
Warié MASC-D23R10 MASC-D23R15 MASC-D23R25
MASC-D23N10 MASC-D23N15 MASC-D23N25 o BE% REAT
X2 bk @O — 2 | Stroke mm 10 15 25 Spherical tip : R type
E ¥ #  J7 | Ratedthrust N 3 3 3 _
7 i3 BE | Resolution um 0.25 0.25 0.25 SR4
= X & FE | Max speed mm/s 5 5 5 o UM I NEAT
* ¥ 1) — R | Screwlead mm 0.5 0.5 05 Tapped hole : N type
2N Y Unidirectional tabl o
—HER 0 &L | L e | ; 3 3 —
idirecti M3 with depth of
HAHEEDELEE aB«ICCcingctlyonal repeatable um 5 8 8 3 with depth of 5
mARMLERDIEE aBécciHre;ctiyonal PO um 10 13 20
T ¥ Kk %5 FR = | Averagereversalerror um 3 4 5
) = v kb & > # | Limitsensor - R—ILt >4 Hall sensor
~F E L | Length mm 72 7 87
= £ | Weight g 265 270 280
- & 2 | Diameter mm ® 23 ¢ 23 ®23
OREHIBNHE @ Safety Mechanism
BERFHICIIEREHAL VY RBAOI VRIS VYA BHDET, Limit sensoris installed at the rear end.
05 #ik @ Compatibility
BSESHAFER A IOX—EAY REE#RELHD F T, The mounting section of this linear actuator is compatible with
OFARZAN manual micrometer.
ERBICISEFERRSA/NLAD-01 =X (#R ) AU ETT, @ Special Driver
OERT—TI Please use the driver LAD-01 series (Recommend) specially

IYOA—HlF A=TF>ALIZHEATIN. FAVRSANTHBEDRZ AN
LAD-01D-012 ESA Y RSANMIERT—TILZHATEZILICED. RiX
PEERLBEHTEET,
OUIYrRAYF
DIy Ay FIIBITERLTIIESL,
AdH. BIRTEIRARZEHBDET,
DIy 1Y FOREIF/—<)—o0O—XTY, LI bO—3IC8FEsK L.
21y FHMON LIs/NILAHA%ZEIET 20 BET>TLIE S,
O FOED T
AEFOEFIFIE 3R=JD T 7IFaI—2DOBEE)] 2BBLTLEETL,
N R 7 (XJ7UTE) ICHRBFREDBMERDFIFZEIE. Ow RERICH
WOBDDERWLSIZTEHD. BTE (AFR) ZTHEALKEIV. ML
Ihh B, CERIEHDABMN TN, BEHLBLITZIEENLHDET,

FERALARWEE. OYRHERICAD

12

developed for this actuator.

@ Extension Cable
The encoder is open collector type. The transmission distance may
be extended by the use of LAD-01D-012 (good for line driver type)
with an extension cable.
@ Limit switches
Always use the limit switches. If not used, the rod may retract too far and
fail to return.
The limit switch logic is NC contract. Connect the limit switches to the host
controller and configure it to stop pulse output when the switch turns ON.

@ Productinstllation
Forinstallation of this product, refer to "Actuator Mounting" on page 3.
When attaching screws to the N-type (with threaded hole), keep the torque
applied to the rod to 1 Nm or less. If torque exceeds 1 Nm, accuracy may
deteriorate.



DZTPTP7IOFaT—3aWCEZAN

For Linear Actuator, Control Driver

B LAD-01 series

W

@ ANEGR(F 3 HEIEKE PWM BREID K 5+ /NTT,
@ HHBB N T T FaI—-REARFSANTT,
@ FONTA—FRESN2BED DT 1 VREZANE

SICKDYIEETRETT,

M Special Features

@ This motor driver is designed with a PWM control method to

output 3 phase sine wave.

@ This motor driver is designed for exclusive use of our ultra
miniaturized linear actuators.
@ Two types of preprogrammed gain setting can be switched by

input signal.

WHEEZTOw B Circuit Configuration

LAD-01 Series

LAD-01C-012 #—7>aL &% for Open Collector
LAD-01D-012 S+ Y RZA NG

for Line Driver

USBT7—TIICE B UTILEEHEETING X—4 « 71 VERE

DETHET T

Parameters and gains can be set by serial communication

through USB cable.

WAFR - D FF1E

( B3 : mm)

Outside Configuration, Install Dimension (Unit: mm)

44
32

M35y 7

SBENN-

Metal cover

4X P4
4X pahole

815

IL=L
779V KB

M3 Tap for
Frame ground

T IHERRAY -V

Aluminum chassis to hold a circuit board

E-2BBATR

24V

ov

USBMINI-Baxo %
USB MINI-B Connector

For/%vﬁz;grd
Backl/v;%d
/SVON
/GLOW

/RES
/CLR
/GAIN
/TRQ
/ORZ
EMG
JLSF
JLSR
/READY
/ALM
/INP
/ORGF
JLSFM
/LSRM

RS-422A

Line Driver

EAM RS-422A
EBM 1Y
EZM e AY

IR
irhZ
=T

Counter

Pulse

Power-supply to drive motor

YA(/03vh0-35

Serial I/0

T X=A&| Process to set up
REMIE | parameters

:

YZTTIFaI-4
Linear Actuator

d-q/ 3-phase
.c.ordinat
= Input/ output X 20%32*2? ¢ .
_ 1/ 0%l |control ig e <'L12bitA/D
iq | d-qEEE < ERE .
Ziggg | iy Lconverter Circuit to detect
cosf ! current of motor
cos .
e | moEs s
d = =0 SRR
E?E%% i
o «| 3 —
 E| w & E|q ® 7 |Ya| atjdq
ammae| 4 |PEE mo% wes || il
Position Position Speed Current _— S .
command controller cgntroller controller ; %fgchua'ﬁét’md&fﬁ
Speed HEF w | BE - fIE
0 mechanical angle ###f 0 fﬁ%&&(}ﬁ%&
i = Spee
0 electricangle B&A 0 position signal
processor
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B #& Specification

i) b= LAD-01 v y—x Model LAD-01 series
A B & B E [E|DC24v Input Power Supply DC 24V
EHOE M E S E K| 3Ams Continuous Rated Output Current | 3 Arms
B AE®KHE A E FK|10Apeak Max Rated Output Current | 10 A peak
il il bl = | (LB Control System Positioning Control
I Y d— 4 A 71| 0A9B.dZ (MALS/MALB> U —XICIFZIBIZH D EFHAL) Encoder Input & A, ¢ B, d Z (MALS / MALB series has no Z phase.)
K = Lt ¥ B odUdV.dW (F—ILIC) Hall sensor dU,dV, oW (HallIC)
MAS-D16 16kHz MAB-D28 100kHz MAS-D16 16kHz MAB-D28 100kHz
A7 e m s m|ICTS M MASDE MR e |JSCSIl s Dis e
MASC-D23 20kHz MALB-D28 64kHz MASC-D23 20kHz MALB-D28 64kHz
i B R & B E|IVI—49REDOTL/ILR Positioning Accuracy + 1 pulse of encoder resolution
I Y O— & EE1#%ee| X4BE Multiplication function of encoder | X 4 multiplication function
g B B & # | 2/NZAROAX4EBEE fhidX1LERS Control multiplication function | 2 pulse systems: fixed 4 multiplications, others: 1 multiplication.
) 1 R E | 0~50°C Operating temperature | 0 ~ 50°C
)| E pi} fE | 10~85%RH BLEBARICL Operating humidity Below 10~85%RH without bedewing
= = p=t £ |-20~85°C {BLEBBECL Storage temperature -20to 85°C  without bedewing
O ANES @ Input Signals
[IXNFR—2RTETEIR] Selectable with parameter setting
1. (2/%LZA) CW.CCW/XILZR A 1. (2 pulse system) CW or CCW pulse system
NI XA B FES|2ANXLRER) NILR FESR Pulse input system 2. (1 pulse system) Pulse, Direction, Input
3. 2MB/5LR AT 3.2-phase pulse system
(AR TAMATSIZTTAYL—>a >V ENET) (Inputisisolated by photo coupler)
U £ v b A A TS-LEAVEYNRUERSLRVEY S HEIELowT T4 T Reset input Alarm output reset, Residual pulse reset, Low active logic.

UsyrtE>YH AN

LSF (CCWZELE).LSR (CWZELE)

Limit sensor input

LSF (CCW prohibition), LSR (CW prohibition)

(E—%27U—-AN)

wL

(motor-free input)

Not available

T4 2OV (BERORBERDRD T 1 VET)

Low active is the logic of Gain Low

G-Ltow An wEBlELowTF U717 Sl (gain lowering due to the reduction of vibration at stoppage)
B = 2 U 7 |RENLRIVEYE Low7oT7+47 Deviation clear Reset residual pulse, Low active
TFooAa Y g B FORESN2HEOT 1 VREEZVERE Low7 o707 Gain switching Switchable to 2 types of preprogrammed gain setting, Low active
R = H L B | FORELLE-RTRRY—FERTIS Low7I717 Start of retrieving original point | Execute searching of an original point with a preprogrammed mode, Low active
O HHES @ Output Signals
N P W 5 AVRI AV HANTA—ZREIZTO~E15/NLZADEHE INP Output In-position output can be set within a range from 0 to & 15 pulse,
THRERRE WEEILowT o717 P Low active
TV O— AU TIL LI TILASY b A —N—E— R DESH DT Itis output when encoder disconnec.tion or ful! torque or full
7 S — L S| S—LOBRATNET(TYI— AR5 YRS AN TOH) Alarm output cou_Ttt;)lrove{h?at olc_curé._(Enctoderd|sconnect|on alarmis
et e available only for aline driver type.) ) )
T5-HO7>—LRBELEDDRI < ° Cause of alarm is expressed by a number of times of flushing
N o dA DB PZ ®A OB, O Z
25 2 = E RS-42248%H A EmeRalaT it Equivalent to RS-422 output
U = v b H A EREVIYMYYLSRLSRIOANZE T AT S THA Limit output Input from limit sensor is output by photo coupler
B oA M L = T EAELERANERCLERAY—FAET LB A S Complgtlon ofAsearchlng Itis ouAtputwhena-search oonArlglnalApomtls completed by a
an original point start signal to retrieve an original point.
L b + | H—RONL JEH/NLRDASIATRERRETHI A Ready Itis output when command pulse is ready to be input with the servo activated.
O FAEHRE @ Control Functions
g R 5 A4 v Power supply gain
EE LA S ] _ _ Speed proportionate gain
= = INTR—FREICLDFHEATEE Adjustable by parameter setting
EE®BBY S AV Speed integration gain
it & 7 1 Positional gain
O RTHRE @ Display Functions
PWR BIR(+24V) ADBERUT PWR Power ( + 24V)
NY H—RONBFRAT N Light up at the time of servo activation
ALM TS LREERST ALM Light up at the time of alarm occurrence.
INP REREA VRIS aVREMURICA>TVB EERLT INP Residual deviation is within in-position setting point
ORZ FRRELBBANESICEBZRR Y —FERTLT ORZ Light up when a search of original point is completed by a start

ST LIBAICRNT

signal to retrieve an original point.
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#EGr—7JIL  cable

M MA-111-003

© IRV EERT—TI AREF2—7
F—=F>AL V2 TERTBEDT—TILTT, m\\
Actuator connection cable i :: : | T} (1 (1 |
This cable is used for open collector type.
ToF 2T 40 K515
To actuator 300420 N To driver

KTOFaT—4. RIANIRIFAARIZRBIMETNTVEITOT, BERTEETZIEDHARETY, (ARTEZBRIBEBRD T, )
Connectors for cable are accompanied with actuator and driver so that you can make your own cable by yourself .
(The shapes of connectors are different from the drawing).

B MA-321-XXX 4 AREF -7

- o . Thermal contraction tube
® 512 K51/ Box (FEEET—T )L S+ [ (¢ . =
SAYRSANHIER S A NADEEZ AT | )) D
54 ‘ 50 L |

™

125]
2X$3.2
[ g]ﬁm = MA-321-030 (L=3m 50mm )

MA - 321- 050 (L=5m £70mm )
MA - 321- 100 (L=10m= 100mm)

Extension cable with line driver box
Direct connection type to driver for line driver.

1. MRP-25F01 (AZ3BET% HONDATSUSHIN KOGYO CO., LTD.)

B MA-322-XXX L e S I e o)
— .= . . mESP
O S1YREFA/NBox (FERT—T L 20 At:\chedconnector 123
MA-322-XXX D %0 2% BEERREBD /N IUICEE L T . W \:
BRAINZEE, RSANLBERTEE Ao @ - I of . []D
° ™ [ \ §
Extension cable with line driver box Lo 0 X L IE
When MA-322-XXX connector is fixed to your -
panel unit. 1«§>
This cannot be directly connected to the driver. %432 = MA -322- 030 (L=3m +50mm )
[ ‘}_5,4]«0 S% MA-322- 050 (L=5m =70mm )
1

MA-322-100 (L=10m =+ 100mm)

M MA-171-020
O ORy br=T WREF2—T BREF2—T

F—FYALIZRSANERE RIS Thermal contraction tube
VZF7T70FaI—Rr—=7IRE200mmEA FOHTERRTEETT, LY
oo | {§
Robot cable 7

Thermal contraction tube

. . . & =
This cable is connected directly to the open FHF 2T 2 HEE k51
collector type driver. To actuator ‘ 2000 £ 50 S 1o driver

This cable can be used only when the actuator,
whose cable length is 200mm, is selected.

MA—TVIALIZRETHRIETTZIRTIE. 25MmETT, A—FYALIEAKT IV F 2T —2% CEAT MA-171-020 Z:EE SN 3583,
FOFAL—RBBOKREIC (03) 2D 7O FaL—27—7ILES 200mm T#% TIBE 7230,
The prompt transmission of electric current and signals is guaranteed only when the total cable length is within 2.5m for Open Collector.
Please add -03 (actuator cable length:200mm) at the last part of Open Collector model type with MA-171-020.

B MA-175-020

eOaRy =70
V=770 FaT—R75—TILET 200m 217
DHTHEARBETT,

Robot cable I....

This cable can be used only when the actuator,

whose cable length is 200mm, is selected. TOF2T-5f) L 2000 +50 ‘
To actuator f 1

BNEFa—7 BNEFa—7
Thermal contraction tube Thermal contraction tube

NN
—T

MA—TVALVZRETRIETESZIRTIIE. 25METY, A—F VAL I RERT IV F 2T — 2% CFEAT MA-175-020 ZEE SN 315813
FOFa1TI—RBBEDOKRREIC (03) ZDI 7O FaT—27—TILES 200mm H5k%z CHEEZE L,
The prompt transmission of electric current and signals is guaranteed only when the total cable length is within 2.5m for Open Collector.
Please add -03 (actuator cable length:200mm) at the last part of Open Collector model type with MA-175-020.
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TTILHEEEEER

Reference Drawing of Combination with Cables

F=7>aLU4 AV RZANHG
MRS AN RZ4N
Driver for Driver for Line

Open Collector Driver

MAS / MALS
alt MAB / MALB
ﬂ MASC / MASG
— MA-111-003 MA-321-XXX
.*?g*ﬂaﬁ MA-322-XXX H .ﬁg*iﬁaﬁ
Wiring by yourself Wiring by yourself
B) VT TFOFAT—EZOOART %, Bl ) MA-322-XXX DRI R %, EBHREBD
PEREBEONRIICBEIELTER NFIVCEELTEREINS 5 S,
TN35E. e.g. When MA-322-XXX connector is fixed to
e.g. When Linear Actuator connector is your panel unit.
fixed to your panel unit.
R A r i
e last code of Linear Actuator
LAD-01C-012 g LAD-01D-012
MA-171-020 % — MA-321-XXX
(Robot cable) 7 -03
(200mm)
X \
— MA-111-003 —~ MA-175-020 | MA-322-XXX H %gﬁﬂﬂﬁ
(Robot cable) Wiring by yourself
sEERR || -
o= — MA-175-020 —| MA-175-020 — MA-321-XXX
Wiring by yourself (Robot cable) (Robot cable)
B) V=P POF2T—R2OATT 2%, X BERRS
BEREBED/S7ILICEELTES - MA-175-020 1 MA-322-XXX -, =0
SN (Robot cable) gbyyourse
TNBIHE.
e.g. When Linear Actuator connector is B) MA-322-XXX D% 2% HEREBD
fixed to your panel unit. RRILCEELTERASNS S,
e.g. When MA-322-XXX connector is fixed to
your panel unit.
% MA-175-020: (03) A7 FaT—RICER I BFICED ERT—TILELTHEWEITE T,
MA-175-020: It can be used as an extension cable by connecting to -03 Actuator.

| s—onmsasi2smuE | | F—ILESAH 12.5mUF

<
<

|‘ Total Cable Length: Shorter than 2.5m V| | Total Cable Length: Shorter than 12.5m

\ 4
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/A BEEOKVEDTEE

FEMBIUVNERIFBERBZTT, CHEAMICEAZTORATZ +HICCEBEOLE. ELKEBRDFVET
Vo UTFIC. REEMBBRITFREZLHLET T,

(FHRES]
O HMTHAR. NBICERENGVD. TEXEEDDOHMTH AN ZREBL TV,

(B W EDFE]

1. ERZANBHIC. HIEMEERL LTV, REKIEZHFESIVREORRALBRDET,

2. ARBOT=TIICIIMEHREr -T2 ERALTEDE A 7—TIL (J—Rig) 28 >T5|25k>
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/\ Cautions for Handling Our Products

This product and its accessories are precision instruments. Before use, please read and fully understand the
contents of this manual and handle the product properly. The following are the safety precautions that must be
observed.

[Caution at unpacking]
@ After receiving the product, check that there is no damage to the exterior and that the product matches
your order.

[Cautions for handling]

1. Before turning on the power, always check the wiring. Incorrect wiring may cause malfunction or damage.

2. The cables of this product are not flexible cables. Do not pull on the cables (lead wires) or bend them
sharply at the base. If your application is likely to cause repeated bending stress, please contact us for
custom options.

3. This product does not have a ground terminal. If grounding is required, connect the ground wire to the
housing of the equipment in which this product is installed.

4. Do not apply impact or radial loads to the shaft. Do not apply thrust loads exceeding the specified rating.
Doing so may cause damage or malfunction.

5. This product can accept loads in both push and pull directions. When using, apply a preload with a spring
or similar device so that the load is applied in one direction only. Without preload, backlash may occur,
and the required accuracy may not be achieved. In our factory inspection, accuracy is measured with a
preload of 9.8 N applied in the push direction. However, do not apply loads exceeding the rated thrust in
the pull direction.

6. Always use the limit switches. If not used, the rod may retract too far and fail to return.

7. The limit switch logic is NC contract. Connect the limit switches to the host controller and configure it to
stop pulse output when the switch turns ON.

8. Forinstallation of this product, refer to "Actuator Mounting" on page 3.

9. Use the supplied nuts when mounting to equipment. If the body is clamped directly, the required accuracy
may not be achieved.

10.When attaching screws to the N-type (with threaded hole), keep the torque applied to the rod to 1 Nm or
less. If torque exceeds 1 Nm, accuracy may deteriorate.

11.When installing drivers and other optional accessories, use screws that conform to the specifications in
the outline drawing. If the screws for securing the driver are too long, they may damage the circuit board
and cause malfunction, short circuit, or fire.

12.The service life of this product and its accessories varies greatly depending on load conditions, operating
mode, and environment. Conduct thorough operational testing with the actual equipment.

13.Do not use or store in environments where corrosive or hazardous gases are present. Also, prevent dust,
water droplets, or oil from entering the product.

14.1f smoke, abnormal heat generation, unusual odor, abnormal noise, or abnormal vibration occurs,
immediately stop operation, turn off the power, and contact us.

[Other Caution]
1. If a malfunction occurs, do not disassemble the product. Keep it in its current condition and contact us
before returning it. Inspection and repair services are only available when the product is returned or
brought to us.
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Terms Definitions

@ Stroke
Traveling range of linear actuator shaft at forward and backward movements

@ Rated Thrust
Max thrust power including pre-load amount at the max speed of linear actuator

@ Resolution
Thisisa minimum traveling distance per 1 pulse transmitted from the driver, which
is logically attained for the position control. Itis calculated by the pulse train
number of encoder, multiplying rate of driver and lead length of screw.

Resolution [ um] = X 102

PXm
L: Screw Lead (mm), P: Encoder pulse (Pulse), m: Multiplication

@ Pre-load

Load toward the thrust (backward) direction to reduce the gaps in lead screw and
ball screw of shaft.

@ Origin Position
Our company defines two ways of original position settings as followings.

EEA e
Definition A iR
Backward
B @. Uy b ONTBUBETIZT
\ |Forward TOFAI—2ZRABRETHRIR, BT
1 _»I“gﬁig 3.
' Forward @.YSwhtY¥A OFF L. AD. V=TTV
=7 [ FaI—ZAOAO—KRJI>IA—4 ZHED
FOFaIT—4 Y5ENDERETEZET. BREED
:I :I 10% OEE THE FLESES,
Linear QOB BN RS E,
Actuator
@. You move the shaft toward the backward
Iy k> ON direction and stop it when the alarm of
Limit Sensor ON limit sensor is activated.
Sy kS OFF @. You move the shaft at 10% of max speed

toward the forward direction to deactivate
the alarm and stop it when the first Z
phaseis detected.

Limit Sensor OFF

Iva—-4Zi8
Encoder Z Ph R -
neoder ase The above pointis regarded as an original

position.

BB
Original Position

EFEB
Definition B R
Backward
A
| |Forward
: ®.USy > YHON THUBETI=T 72
Y= Lo FaI-S%ERAEE TR B ES,
FHFAT—4 @. USy bV HHOFF T3 ETRAERED
10% DEE THIE SRS E S,
Linear Qo ELEMBNRRMTE,
Actuator _
. You move the shaft toward thebackward

direction and stop it when the alarm of
limit sensor is activated.

@. You move the shaft at 10% of max speed
toward the forward direction, and stop
itwhen the alarmis deactivated.

Iy kY ON
Limit Sensor ON

Uy kY OFF

Limit Sensor OFF The above pointis regarded as the original

Original Position

BREMBOES Definition Xt ISt &  Model
A MAS series / MAB series /| MAR series /| MASC series / MASG series

B MALS series /| MALB series

@ (UERDIEE
BRRMIEBICH T 3RBIFLELIMABOBREDI L,
BELBEDSENIENEETT,

@ ERLIEE
FEEDOMBEICHRELUERDEITIHOUEDOBRIETY.

@ TYRIRRE
HERMUBICE A1) 8 (RR) ARNSUBEBRDEITOILED. EAREDNSD
BB BAANSDOFLEMEBEDE (RIGRE) ZFHLLLDTY,
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@ Positioning Accuracy
This indicates an absolute error at the position where the shaft stops at the target
position. Itis synonymous with absolute accuracy including repeatable accuracy.

@ Repeatable Accuracy
This means repeatability when you perform the positioning repeatedly.

@ Average Reversal Error
Thisis an average difference of stop positions when you operate the positioning to
the target position from the forward and backward directions.

Accuracy Measurement

DFAVTERBETIE. BERAESECHEEICEISERZ JISB6201
( TEM - SBR A EBA ) ICEHL. TEEOBORELTEDET,

In accordance with “JIS B 6201” (Machine Tool - General Rule of Test
Method), CITIZEN CHIBA PRECISION performs the accuracy measurement
and defines the accuracy.

B Accuracy Measurement

ZkO—=2

Stroke As indicated in “ Drawing 1 7, we

W EEES
B 1 ERTRRIA2ILICHST, 55 =7 T E
PUORELLBBMEICE (sigsn) 7778 :[DE. o
RUS (EHH) RSN SIER 5 B DT R e

BROZETV. TNZNOBRMUEICEL (R)

Origin Position

operate the positioning to the target
positions from the forward and
backward directions five times.

By investigating the difference

TRBICRLELIMNBLDRE (RE) % 117523”’ PO PL P2 P3 P4 PS5  P6  PT P8 P9 (deviation) of target and actual stop
Ko, —HEBRELEE. AAREEL Nmbercf ! gasi_tcifns;t we claéculatte e )

- gt e ositioning nidirectional Repeatable Accuracy ”,
LS ﬁﬁﬁm'ﬁ’*&jﬁg‘ FHIRER 1 “ Bidirectional Repeatable Accuracy ”,
EZDATBEZHEEL. TMET 5. “ Bidirectional Positioning Accuracy ”

1 and “Average Reversal Error”.

BH.PO ~P8 FTDL X7 vTElF. The followine f | lculates th

- b pine e following formula calculates the
TROHBRIZLORET 2o 2 distance of 1 step from P.0~8.
- . _ Stroke-0.25mm . )
1RAFyvTE = -8 [mm] 1257v7 Distance of 1 step = _stroke - 0.25mm
. 1Step 8 [mm]
=\, —PE -4 L B A ¢ .

l_Z‘T /7;!._755;13‘5{1@?511/\)1«2 We truncate less than 100 pulses from
BICHWVT100 /NILZAKFEISTIDIE T, 5 the number of pulse trains, which is
P8 &P DR T v TEld transmitted from the amount of 1 step.

5 The following is the amount between
stroke- (1 27w & X 8) P8~P9;

9 %o . X1 stroke - (amount of 1 step X 8)

rawing 1
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In accordance with the above formula in the Drawing 1 and the difference (deviation)
of target and actual stop positions, we calculate

Unidirectional Repeatable

Accuracy B|rect|onal Repeatable Accuracy ”, “ Bidirectional Positioning
&1 Tablel Accuracy ” and “ Average Reversal Error ”.
EBR
= oe Definitional Identit
S =% Definition CS efinitional Identity
Number Code EDRETDMERDT BEOMIOMUERD
Positioning from Forward Direction | Positioning from Backward Direction
1 (IBROEZMUBEDES Number of Target Stop Position i j=1,2,3,-,n
2 | BEEOBEWME “j”thtarget position Pj |Pj
, | mEonmRemr ﬁ‘fﬁ“a'f?ffﬁ’hpsng;z;.h:gzi:%i:?sfxgis AT i pit)
FBROREDFLIE orbackward direction Pjil
P Ic5113 i EIBQERGAQEE | Deviatonbetweenactalandtargetstop |\ XjiT | 0 bl
4 N - — positions at “ Pj” pointon “i” th positionings or XjiT=PjiT—P xjid =Pjil—P
DEIEUBLBRUBLORE from forward or backward direction xji ! ! ) J ! ) !
Pi B =B ay | Average deviation of actual stop Xjt _
5 iléi:]\{;; AR D FLALED positionsto “ Pj ” pointon 5 or XJT %}S:X 1 xj =%_§in¢
~ positionings Xjd i=1 =
6 Pj ICB T3 RERERE Reversal error at “Pj” point Bj |Bj=xjt—xj!
FEIRIC Calculating . [ls . . —. .0 . [ls ... —.
Pl IcB 3 —H A E FBBE | Estimate of average Formula sjt [SIT=/ 22 (0T =xj1) siV =g 2 (il =xjly
7 ROKOIBERED deviation at “Pj” point on or
I REfE #Bic&3 | unidierctional positioning | calcuration | SIV¥ | xjiT max—xjiT min . xjid max—xjil min
Hik from width SJT= 2.326 SJ‘L= 2.326
g Pi| g —patEruED | LRE Limit of unidirectional | UPPertimit| Pju | Pju=xj1+3sj1 Pju=xj! +3sj!
g I itioni o . = R L= .
e PRA TrR{E positioning accuracy LowerLimit| Pjl |Pjl=%j1T—3sjt Pjl=%jl —3sjl
T R
2 . Rj 1
s | 9 | —HAMERDEE Bidirectional Positioning Accuracy or |RjT=6sjt Rjl =6sj!
=5 Rj{
=8
- N T : RjT.Rjd. XI3sjT+3sjl +IBjlD>ERAE
35 ™M |10 i3 N . A : N .
g B mARRDRLEE Bidirectional Repeat Accuracy Rj Maximum value of Rj 1, RjL or 3sj1+3sj L +|Bjl
3 R RT
2 & _ N Unidirectional Repeatable Accuracy —(Ri . —(R:
¥ 11| (8o ) —AmEDRLEE (of Kinetic Axis) ;rl RT=(RjT) min Ry =(Rj!) max
@ B
é 8 12| (8o ) mARKRDIELEE Bidirectional Repeatable Accuracy (of Kinetic Axis) R R=(Rj) max
% % 13| (8D ) MAMEAERDEE Bidirectional Positioning Accuracy (of Kinetic Axis) A A= (PJ u) max—( Pj 1) min
=&
%’- #é 14 | FHYRIE/E Average Reversal Error E E=%£1Bj
ES =

R -1HSEHRINE /X, Pju. Pjl. RjEIST7ICTBER 2 £43,
712l STHDOR] I 3sj T +3sj L+ | B |OBHBERTH B,

P1 P2 P3 P4 P5 P6 P7 P8
4
3
x
2 =t
x
AV 7V )
— 1 = = ==
3 7T g f
= 0 - B » - v /
# 2 7 K L= —“r
xS AV el Wit~
-1 E - N A ST o
R N AN S B e e RN N
V5 B R R
= g g
«— —
3 o @
2
Drawing2 _g4
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Bl Accuracy Definition

(@ Unidirectional Repeatable Accuracy
Thisindicates the repeatability, which is attained by positioning from the forward
or backward direction.
We define the maximum value of Rj Tor Rj ! in Table -2 as unidirectional
repeatable accuracy.

@ Bidirectional Repeatable Accuracy
We define the maximum value of Rj Tand Rj{ or Rjmaxin Table -2 as
bidirectional repeatable accuracy

® Bidirectional Positioning Accuracy
This is the maximum difference between the target and actual stop positions and
itincludes bidirectional repeatable accuracy
We define Ain Table-2 as bidirectional positioning accuracy.

@ Average Reversal Error
The average value of reversal error “ Bj”

Regarding the above definitions M~@), we investigate all the products at the

shippinginspection.

The drawing -2 is the graph, which is calculated from /x|, Pju, Pjl, Rj of Table-1.
Rjis afigure, which is calculated from 3sj T +3sj | + B lin the graph

Rj

= /xjb ———=Pjul ———-Pjll
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WERIE  Application for Solution

B FEEEE  BAEE. VI —/\XMBRERE. 8 —ROFRVT. Dx—N\EA22IIY
FEKTIZAEITHE S X T L

W EE - B SR EFH7 710X I. OCT. LYXT v vy—, BERZHER. B ARRES
F— b U L— IS EEERS

| E3N CRAIILT—REANYRE—X

W EHAl - 917 : LiDAR. EFIBEMERE. HESBEMER. SRENERTERE. REAMEIE

HFA LY —A. ORy FAE—%. MIITAREYRIL

H Semiconductor Equipment . Lithography Machines, Wafer Inspection Systems, Turbo Molecular Pumps,
Wafer Dicing Machines,Conveyance System for Semiconductor Factories

B Medical and Clinical Equipment : Denture Processing Machines, Down Flow Masks for Virus Protection,
OCT, Lens Edgers, Ultrasonic Diagnostic Systems, Cancer Treatments,
Autoclavable Medical Equipment, Robotic Exoskeletons

H Beauty and Cosmetic Equipment : Handpieces for Nail Art

W Measuring and Analyzing Equipment : LiDAR, Electron Microscopes, Confocal Microscopes, Railway
Track Measuring Devices, Surface Roughness Testers

M Factory Automation and Robots . Laser Marking Machines, Motors for Robots, Grinding Machines,
Optical Disk Equipment

KEHOHEGABRITFELKEEITEZHHDET, CAALRDHBD ELIcE TEEET L,
Technical data and products are subject to change without prior notice. For further information,
please contact our sales representatives or our authorized agents.

Q@FFLVLEAIEIX. TEEOTZRLRELDITEWEITE T, Please visit our website for more details.
https://ccj.citizen.co.jp/case

J7LRDCE—X TS LRE—R UZFTFUFaT—R HIWNI FHEFERF v F
Coreless DC Motors Brushless Motors Linear Actuators Galvanometer Optical Scanners

FrAvR IVI—R - R2OAX—H (N2 AN
AC Servomotors Gearheads Encoders/ Tachometer Generators Driver
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T276-0047 FTEENTREEE1811-3
TEL,047(458)7935 FAX,047(458)7962
BREWLEDHE (web),/https://ccj.citizen.co.jp/contact/form

CITIZEN CHIBA PRECISION CO.,LTD.

1811-3, Yoshihashi, Yachiyo-City, Chiba 276-0047, Japan
Telephone : +81-47-458-7935 Facsimile : +81-47-458-7962
Contact (web) : https://ccj.citizen.co.jp/en/contact/form



