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Understanding Motorized X, XY Linear Stage

| ANV IRDRE

Understanding Specifications

YAO7A-R103

AN Specifications

£%EA Description

EIES o O BROBHTT.
Model Number Kohzu's significant alpha-numeric model numbers offer quick product insight.
i ESARIEY @ BROIC T BHEHFEROBKTY .
Mirror Model Number Mirror symmetry of standard stage.
F—7)E @ ATF—=F—TIEDKEETY .,
Table Size 70mm>x70mm Table size refers to the stage's valid mounting table size.
EAHR BE/OAO—FHA1CRK @ AT—VDERFXTY.
Guide Mechanism Cross-Roller Guide Type of guide mechanism used on this stage.
B ENEH +10mm ® POREREEELTTFA AT ATRRLET .
Motion Range - Stage travel range in the positive and negative directions from it's centered or neutral position.
EUAHR BHEJ%Z, U—K 0.5mm ® AF—2DRYENRNTT .

Lead Mechanism

Ground Screw, Lead 0.5mm

Feeding Mechanism.

TIWIN=T ATv7
PRk Ful/Half Step 0220 @ TAIORFYTHUBDENC LD, A7 — I DESBRETT .
Resolution | v/4/0Ax7v7 (1/209%]) 0.025 Variation of the stage resolution which is defined by microstep division.
Micro Step (1/20 div) HE
RERE o AT DBETEDRERE (/N\—T AT Y7, 10kppskF) T .
Maximum Speed . Maximum Speed of standard stage (half step, 10kpps).
RIEU—NRE <10um/20mm © BEFFESRLTTE., <I&REFEP-002N—2
Accumulated Lead Error = See "Kohzu Stage Inspection Standards" section, page P-002.
R UIEROIEE <+0.3um BEHFEBRLTTIE, <BEHEP-002N—
Repeatability = See "Kohzu Stage Inspection Standards" section, page P-002.
OANE—S3> <1um O ®EFHFEBRUTTE. —REHEP-003N—2
Lost Motion = See "Kohzu Stage Inspection Standards" section, page P-003.
KFE <
e Horizontal ORI @ BESFEBELTTED,  —HRESEP-004~—S
Straightness = See "Kohzu Stage Inspection Standards" section, page P-004.
e Vei;tli;al =1umm/20mm g > pag
NVITYa —r ® BEFFESRLUTTE. <I&REHEP-006N—2
Backlash =lu See "Kohzu Stage Inspection Standards" section, page P-005.
XA . BEHFESRBLTTIE., <HBEHEP-006~—
Moment Load Stiffness 0.31 arcsec/N-cm See "Kohzu Stage Inspection Standards" section, page P-006.
IKFE M= 88.2N (9kgf) ® AT —IFhRTOERHFIEEETT .
Load Capacity (Horizontal) i Maximum load capacity is for a horizontally orientated stage with load centered on top-plate.
wE TIWIEE FISEAINTOBMHERLET .
Material Aluminum Alloy Material specification is for stage's main body components only.
s =)=N =l @ HROBPRENIEZRLET .
Finish Clear-Matte Anodizing Surface finish type and color.
BE 1.7kg HMDEETT.
Weight : Stage weight includes all components depicted in product photograph.
BEXE <5.m/20mm MR EAT—CDERELZRLET .

Perpendicularity

Perpendicularity (or orthogonality) between motion axes in a dual-axis XY stage assembly.

SHEATYEVTE—E—
5 Phase Stepper Motor

PK544PMB (AU IR E—L—: E

&k 0.75A/48, EAZTv 7 0.36°,

1) —NR57K)
PK544PMB (Oriental Motor: Phase Current
0.75A, Basic Step Angle 0.36°, 5-Leads)

@ FERSNTVRE—2—DRARVOHFERLET .

Motor type and specification.

E—&—E#E d5mm A7 ar/\URIL: A type o N R AR, 5
Motor Shaft Diameter ®5mm Conformance option handle: A type @ T E—OUREBEATVAVN\ANVERLET.
ORI B AF20E> (EO+: RP13A-12JG-20PC) | @ AF—IIERINTOBARIZDIAREE T ITT . GEfllE. N-014X—2)
Connector 20Pin Round (Hirose: RP13A-12JG-20PC) Connector type of standard stage. See page N-014.
AT —IHEREAT V3 @ A7 =2 DA TYT . <N-018X—=I~
Stage Wiring Type Wiring type is connection of stage. N-018 page~
T YERRK F-116, BsF&L\: F-116R @ AF—IIfERT B —DRNXTTY.

Sensor Model

F-116, Mirror Model: F-116R

Sensor model for the stage.

JU—=20") ZHEHRE

Clean Room Lubricant Model Number

YAO7A-R103-C

@ RO T 27— TV AEHROER TS, —C-003X—2
This is a model number with clean room lubricunt specification for model number . See page
C-003

B2 AHHREN

Vacuum Lubricant Model Number

YAO7A-R103--V

@ HMROR T DERITVAGKRDORNTT., ~C-003~—
This is a model number with vacuum lubricunt specification for model number D. See page
C-003
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Guide Mechanism Type

®/70AO0—574 1K Cross-Roller Guide

J7OAO0—FHARER. 90°DViEZFHFOO—FL—AEAFHIONSLEEIERNAR
TY (R-188R) . O—JL—A0OBHEISFEANMEBEL EFICKVFEEDBEEDSS
{BEICHEFSATOET . BEIORIO2AOO0—F L —AITRENZFICE
VEWVICEREESNTUVETY . A7 —UHEEE T 2RICIE. O—JL—X L= EHROME
IOVEHDID . FIERDOEEREADEROKAL (B LEBEBERDZE) H/NE
AEFITANYDRINLKLEBEDTVET . Fes VAORAA—FH ARG R EAR TR E
HEXABIED A R—IHARERBLEBEDEAOTVET  ZO7OXO—FH1A ML BBISREFTSNEBIED R HEE
DBEVWEDZEFEAL. O—JL—AEMEIOROFEEFRICEEL TaBIMZHERL TOET,

In cross-roller guides, quench hardened and precision ground bearing surfaces move upon loose hardened steel cylinders
(rollers) with rotation axes oriented in alternating 90 degree angles (Ref. Fig.1). Having rollers arranged in an alternating
cross pattern allows preloading and operation at any angle. The roller bearings are held apart from one another by a
bearing cage, which prevents adjacent rollers from touching. Since cross roller bearings have little difference between
static and dynamic friction they minimize start-to-stop slip-motion typical of other bearing types. The line contact of roller
bearings along with precise roller-to-race gap management provide larger load-bearing surfaces, higher preloads and meet
very tight runout and stiffness specifications.

@®)=—7H4F Linear Guide

UZF7HARER L—IVERRT BR—IDPEEBZERNANTT (K-288) . K-
L= OiEHRZGEL. LMTOY ZiRICRIT IR Fvy 7TV EIFSh LM
TOVIRKICHBBRNERBIVEDRADWHICRIET . L—ILE BEIEOFEAN
MEAEFICKVFREOREDSSBEEICHELTONTOVET AR—-IVIZ BEE
DEDHBABDBICHEENTEESN TOET  BABEER—IE. E0IC2REL
IF4RTERMT D7D FBTANYDPERIVICKVIEEICBZOTVET

The linear guide system consists of a LM rail and steel ball (see Fig. 2). The ball
rolls in the groove of the rail, is picked up by an end cap at the LM block, passes
through the circulating hole in the LM block main body, and returns to the other end. Since the sliding surface is fabricated
by quenching and abrasive finishing, the rail surface is precise, flat and hard. The ball is set in the pseudo-cylinder shaped
groove formed by the sliding surface. Since the pseudo-cylinder surface and the bearing are in contact with each other at
two points or four points, slipping does not easily occur.

LM70vs
LM Block
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System
- Understanding Motorized X, XY Linear Stage
Industrial

| EY AR
ﬁﬁ?f Lead Mechanism
mental

B3

e OHfEIRY Ground Screw —

T IR BUOBE TN ISR ETNESIF B AR DOBREN T pole Screw
Slage F9 (H-3B8R) . X EARVIE BEWICAVEFEIChZVEM T 5728 . AT7— O T i

o CHEFEOFEEZITTOBBTEIERBYELA. £ R— LR JICHAR—E
B/ DX EZMDP TERREZRHDIENTEET,

z The ground screw is ground at high precision and is held in place by a female screw (see Fig. 3). Since the ground screw

and female screw are in contact with each other over a wide area, they do not move even if a horizontal load is applied to
the stage. Also compared with the ball screw, the feed distance per rotation can be reduced to improve the resolution.

X-3

Female Screw Fi g 3

[ElE
Rotation
ﬁ?&»
( :7.]') - S8
Sl @R —IV%Y Ball Screw
ilt,
T AR D Z TS Y NORICR— LB HA F—LxJ (%) R R—LES (VE—>TL—h) R
a;t—o;;d /‘l 7:: Eiﬁ & l/ —((4 \ 35 3_ (_ 4) i ?\:/ &@Eﬁ é 'l'-_" % t\ a screw (Internal-deflector type) system Ball screw (Return-plate type) system
> S SN — N S~ ! == —
Stage R—=ILDBRTEEFTYNDOREZEDVEDSIZEIL . B ntemakdefector ————, =2 égum/pgtz i UM

Screw

o VHEDBFRICRDEIICHA SN TOET ., K-
OEHSYEFIBT 3720 EBRHS/NELE L MEEDER

. PRSI BEBREBEBOEN N ATAVIR) o -~ S B4
z w7HRRE L EYET, Steel Ball Nut Steel Ball Nt Fig.4
= The ball screw consists of a screw spindle, a nut, and steel ball between them (Fig. 4). When the screw is rotated, the ball
Soteiey rolls and moves between the ball screw and the nut, and then returns to its original position. Since a ball is rolled, the

friction is low, a high transmission efficiency is obtained, the difference between static friction and dynamic friction is

é;r/\“)t)z small, and stick-slip does not easily occur.
—F

Swivel

(Titt) . SREE * Resolution

xor AF— VDR AT O EASROBNET Rocolution of standard stage s caloulated based on the
v~ following fi la.

xvo AX =( p-AO ) AX: S REE(mm) ollowing formula | |

Rz 360m £G: E—E—DEARTYTA() A= ( Jo-A@) AX: Resolution (mm)

AF—Y 360m A\B: Basic step angle of motor (°)
Vacuum

St‘:ige P EYZT D —R(mm) p - Screw lead (mm)
?ﬂﬂ:ﬁg m: Y ZOATY T DAL m: Division number of micro step
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| BEEE
Maximum Speed

BRERER. 8RB TOE—X—ERTANDOMLIFRICKTFLET D BERETRNSANEN-T ATV TIZEEL.
10kpps TEANMFE B/ EZDEEEL TEEL TVET . 10kppsLIADIZE L. BARBAZEL THUET.

Maximum speed depends on motor torque characteristics in higher speed range. However, we calculate maximum speed
at 10kpps with motor in half-step mode. Except of 10kpps, the value is fill in each specification.

| BFEV EEF. BT
Standard & Mirror Symmetry Configurations

ZBRIEUTARIRE LS Y EEEREL TRURT 3. BB FHRICHIEUELET, $72. XY FROEA € AT — VI
HIBER T — S EUHF AT — Y DRAEISHIBVELET

Upon request, we can supply reverse arrangement specifications in which the connector and the sensor are mounted in
reverse horizontally. We can also provide a combination stage of a standard and reverse arrangement in the X-Y-direction.

IREHF PRsE
Standard Mirror Symmetry
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BEX - XYATF—=IHL A
Understanding Motorized X, XY Linear Stage
OXY#BF—E XY Stage Assembly Configurations

BROBRAIC-DPEIMENET .

Assembly model has -*** at the end of model number.

-NNN (%ﬁﬂ%ﬁ!) -NNR -NRN
T T T
TahiRgE LahiRE ISR T TahiRsE LahiRE WHARSF TEnRgE LT REERT
standard lower standard upper standard assemble standard lower standard upper reversed assemble standard lower  mirror upper  standard assemble
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10lg) . {flmx {flmE -
rr‘nﬂ o o rr‘ﬂu ° o U‘DD 5°
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standard lower mirror upper reversed assemble mirror lower standard upper standard assemble mirror lower standard u
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mirror lower mirror upper standard assemble mirror lower mirror upper reversed assemble
r—\@r—\ D@D
[E [E
o o| & E(I; :E
L % @ g ] o d
(T (e -
A o c Ny o
HJYRODETHEICDVT  About the shaft length of counterbore
HEAJTRETIEAT =R ETORICAND ™ ™
Y URDET%%. [Shaft Length ** mm] & S E— ‘ nE

FELET (BE. ). A | i |
FOURPE B VERY A BHEEZO stor 3 screws /| stor M3 serows /|

FEPHR. MESETHELRVET (BR. #).  Shaft Lentgh 3mm

The length of counterbore’s shaft for mounting is described “Shaft Length ** mm” (Top figure, left) in catalog drawing.

If counterbore does not exist on mounting part, depth size of base will be shaft length size (Top figure, right).
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XA04A-R102 v3 F-115 PK513PB/0.35A 0.72° AF20E >, 20 Pin Round XY
XA04A-R102-R V3 F-115R PK513PB/0.35A 0.72° #F20E>, 20 Pin Round
XA04A-R201 V3 F-115 TS3664N16E2/0.75A 0.72° #H20E>, 20 Pin Round
XA04A-R201-R V3 F-115R TS3664N16E2/0.75A 0.72° #20E>, 20 Pin Round z
XAO5A-R102 V3 F-116 PK523HPMB/0.75A 0.36° #FH20E>, 20 Pin Round z
XA05A-R102-R V3 F-116R PK523HPMB/0.75A 0.36° #2062, 20 Pin Round
XAO5A-R202 v3 F-116 PK523HPMB/0.75A 0.36° #20E>, 20 Pin Round Gk
XA05A-R202-R V3 F-116R PK523HPMB/0.75A 0.36° #K20E>, 20 Pin Round Retatiel
XAO7A-R103 V3 F-116 PK544PMB/0.75A 0.36° #F20E>, 20 Pin Round
XAO7A-R103-R v3 F-116R PK544PMB/0.75A 0.36° #H20E>, 20 Pin Round ZARI
XAO7A-R202 V3 F-116 PK523HPMB/0.75A 0.36° #F20E>, 20 Pin Round éav:ef )
XAO7A-R202-R V3 F-116R PK523HPMB/0.75A 0.36° #H20E>, 20 Pin Round it
XAO07A-R2HO1 V3 F-115 TS3664N29E4/0.75A 0.72° #H20E>, 20 Pin Round
XAO7A-R2HO1-R V3 F-115R TS3664N29E4/0.75A 0.72° #20E>, 20 Pin Round
XAO7F-R103 V3 F-116 PK544PMB/0.75A 0.36° #FH20E>, 20 Pin Round
XAO7F-R103-R V3 F-116R PK544PMB/0.75A 0.36° #H20E>, 20 Pin Round R
XAO7F-R202 V3 F-116 PK523HPMB/0.75A 0.36° #H20E>, 20 Pin Round X+XY
XAO7F-R202-R V3 F-116R PK523HPMB/0.75A 0.36° #20E>, 20 Pin Round
XA10A-R102 V3 F-101 PK544PMB/0.75A 0.36° HF20E>, 20 Pin Round 5
XA10A-R102-R V3 F-101 PK544PMB/0.75A 0.36° #H20E>, 20 Pin Round 7
XA10A-R202 V3 F-101 PK544PMB/0.75A 0.36° #F20E>, 20 Pin Round
XA10A-R202-R V3 F-101 PK544PMB/0.75A 0.36° #F20E>, 20 Pin Round =
XA10A-R2HO1 V3 F-115 TS3664N29E4/0.75A 0.72° #H20E>, 20 Pin Round Ef’;ﬁon
XA10A-R2HO1-R V3 F-115R TS3664N29E4/0.75A 0.72° #H20E>, 20 Pin Round
XA10F-R102 V3 F-101 PK544PMB/0.75A 0.36° #F20E>, 20 Pin Round .
XA10F-R102-R V3 F-101 PK544PMB/0.75A 0.36° #1202, 20 Pin Round (ij:’yl)'
XA10F-R202 V3 F-101 PK544PMB/0.75A 0.36° #H20E>, 20 Pin Round Swivel
XA10F-R202-R V3 F-101 PK544PMB/0.75A 0.36° 20>, 20 Pin Round (Tt
XA16A-R101 V3 F-101 C087Q-9215P/0.75A 0.72° #F20E>, 20 Pin Round Zf'lj
XA16A-R101-R V3 F-101 C087Q-9215P/0.75A 0.72° #20E>, 20 Pin Round 25—y
XA16A-R202 V3 F-101 C087Q-9215P/0.75A 0.72° AF20E>, 20 Pin Round XYo
XA16A-R202-R V3 F-101 C087Q-9215P/0.75A 0.72° #1207, 20 Pin Round
XA05A-L202 V3 F-107, F-108 PK523HPMB/0.75A 0.36° #H20E>, 20 Pin Round
XAO5A-L202-R V3 F-107, F-108 PK523HPMB/0.75A 0.36° #20E>, 20 Pin Round
XAO7A-L202 V3 F-107, F-108 PK523HPMB/0.75A 0.36° #F20E>, 20 Pin Round
XAO7A-L202-R V3 F-107, F-108 PK523HPMB/0.75A 0.36° #H20E>, 20 Pin Round
XA10A-L101 V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #H20E>, 20 Pin Round
XA10A-L101-R V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #20E>, 20 Pin Round -9
XA10A-L201 V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #1207, 20 Pin Round ,aztt'rﬂ—ﬁ
XA10A-L201-R V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #1202, 20 Pin Round Controller
XA16F-L2101 V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #20E>, 20 Pin Round RS
XA16F-L2101-R V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #1207, 20 Pin Round Ry IR
XA16F-L2201 V3 F-104/F-105 C087Q-9215P/0.75A 0.72° HF20E>, 20 Pin Round pover
XA16F-L2201-R V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #20E>, 20 Pin Round —
XA16F-L2301 V3 F-104/F-105 C087Q-9215P/0.75A 0.72° #1202, 20 Pin Round USEY,
XA16F-L2301-R v3 F-104/F-105 C087Q-9215P/0.75A 0.72° FF20E>, 20 Pin Round ol
XA20F-L2401 V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #2007, 20 Pin Round g
XA20F-L2401-R V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #1#20E>, 20 Pin Round RS
XA20F-L2501 V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #F20E>, 20 Pin Round Motor
XA20F-L2501-R V3 F-104/F-105 €087Q-9215P/0.75A 0.72° #20E>, 20 Pin Round
BFEVER] IckY o P RRURORL SR, FATRREA>THYET, Iy
Red colored character means different Sensor Type caused by mirror model. Motor
Cable
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