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Nanotechnology Solutions
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Fields applying nanoscale technology, such as semiconductors/electronics/biotechnology/MEMS/microfabrication/materials/
energy etc, are constantly evolving to meet the needs of developing industries.
With a foundation based on the technologies behind ultra-precision positioning, we support the development of science and
technology related to nanotechnology and advanced manufacturing industries.
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Control to within 1 millionth of Tmm
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Ultra-precise positioning on the order of nanometers is realized to an advanced degree through
understanding the characteristics of the piezoelectric actuators used as the drive source and the

sensors that measure displacement. These are matched with an appropriate mechanism
and control circuit to form a single system. THK Precision meets the positioning needs
of our customers with a diverse lineup that combines these basic elements.
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Piezoelectric technology and sensor
technology for 1 nm resolution
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Electrical energy is converted into mechanical energy using the “inverse
piezoelectric effect” in which a voltage is applied to a piezoelectric
element. Piezoelectric actuators utilize this mechanical energy as it has
ultra-high resolution and excellent responsiveness. Resolution of 1nm
can be achieved using feedback control from the built-in displacement
sensor.
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Lineup to suit every application

= SHLZMO| HF -3 AH|O[X] 2f, JHE2
OiZ2|Z 0] 0] ALB3SH2| 4|2 H|=0t 0|2 2EZO|Lt
H0IEE, £YEIIS7I18 SE2ERI BEELZ 2l ¢
CESE AB|O]X| S HZM Toi| & 0] 2|of 2|L|0f ZE{Lt
Ho|A 3Y BE SC=E Hehs EFLCt

In addition to our linear motion and rotation stages for basic axis
operations, we also offer a lineup of standard products such as

tilting mirror stages, microscope stages, and stages for ultra-precise
processing machines designed to be easy to use for each individual

application. In addition to piezoelectric motors, we also offer linear
motors and voice coil motors as drive sources.
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Made in Japan and developed in-house to
support customization
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One of our strengths as a stage maker is that our products are made
in Japan and developed in-house, which means we can design and
manufacture custom products that meet the individual requirements of
our customers.
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Examples of product application

0|X / SEI 2t « 2h2Alo] 0j2) op = L ELS
S < X Mirror alignment of interferometer
o= —+o
Laser/optics-related
equipment,

Transmissive optics alignment
optical adjustment

ool = AHIOIXI
Piezo stage

IoE 26 AHOIK
Precisionmotor stage

o UMO|He| F= = * 20|X 7+ DI A9Hd
Optical fiber adjustments

Mirror scanning for laser processing

o YHRIO| JlEt £

o TISH
o

Photomask substrate alignment of

exposure equipment

024E 1¥E 24e =7

Precise tilt adjustment of mirror
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M A3l o CCD T/ A|ZEL XYAE0|X| o 3107 2AD|7]2 A|2 El0|2
oHo| X=X Pixel shift of CCD
Ho ='o
Precision scanning / g h
mapping measurement

————

Microscope and analytical instruments
o= AHIOIKI
Piezo stage

Io= 26 AHOIK
Precisionmotor stage

o TIZH ‘oljﬂPé

AFM / SPM

® Mapping measurements
o BHEH|, Y BHHE XS

Semiconductor and LCD test equipment

e Nanometer scanning
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Uses for objective
lens focusing

ool = AHIOIX
Piezo stage

o 0|7 I THA

High-speed focusing of microscope

* oYX EIZE
Image processing application

o 2R By 5

Interferometer shape measurement

o 2{0[X{ 72
Laser processing

o SHA|, FPDHAL HX|
Semiconductor and FPD inspection equipment
* ZXH $0[Y

Confocal microscope

Ultraprecision
nano-machining /
high-speed cutting

ool &= AHIOIX
Piezo stage

° TS
Fast tool servo

Case where this stage is installed in High Precision Machining Center

UVM-450C made by SHIBAURA MACHINE CO., LTD.

o JEFE S

Precision mold machining

e C}O[OF== HIO|E FH 0]
Precise feeding of diamond tool

CIOOFZEBIOIES  CIO|OMRE HIO[ES
UK OIS (BA)  HLsP| 05 (1A

Diamond tool precise
feeding for planing

Diamond tool precise
feeding for lathe turning

* Jt5=29 YE ?IX =8

Precise positioning of workpiece

Uses where various
forms of precision
positioning are required

ool = AHIOIX
Piezo stage

Tol= 26 AHIOIXI
Precisionmotor stage

® Hard disk tester

o NYTE HAHW 7|

Precision parallel mating
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Fatigue tester of microdevice

o OFE 02 Alg
Frictional wear tester
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Examples of product application
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Measurement of micro pressing force

Micro force detection /
measurement at
UN (mg) level

aldlA
Force sensor

HEZ X Al

Pressing
detection

e ALZIDZHO| ATLZIFHAE XX

Test measurement of s pring pressure of a

spring probe

HELX
Pressing v
detection

o 00|32 HEOQO|E|Q| 22 =X (MEMS actuator)
Measurement of thrust force of microactuator

* MZOjQl =2 MEE2le £
Puncture force of a needle point to a cell

o YOO|He} |5 CHIO| AL HE AHX|
Contact detection between fiber optics and
function device

o BHEH| Clufo|A0| T2 HZ X
Probing contact sensing of a semiconductor
device

HES X 4

Pressing
detection

o OIX} MERAEX

(o] [ e Ne]
Pull or breaking force measurement
o 0|4 OPA, 524 BL|E(R
Micro friction force and thrust force monitoring
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Jurning spindle

P

Workpiece

High-sensitivity force
measurement while
maintaining high rigidity

aldlA
Force sensor

* HULZY 0o FA, Al £
Measuring the cutting/griding
force in precision mac hining

o I, F 22
Pressing/hardness con trol

o 3, k2 mL|EY
Thrust/reaction force monitoring

o T A T HYS 5T

Measurement of the cutting resistance of
lathe turning.

|~
Diamond tool

7

During machining

1achining

e HO|EEE D 5322 FF HX|
Detecting the contact between the
cutting tool edge and the workpiece

o OPEE 5y

Measurement of friction force
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Piezo stage
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Precisionmotor stage

EHA
Force sensor
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5 ‘ HE S8 0] Examples of product application

‘ Z = (BEEXR) Linear motion system

15 X&  X-axis

21 XYZ  XY-axis
27 /= Z-axis

33 XYZZE  XYZ-axis

EIE. 3|H™ Tilting/rotary

o 0| = AH|O|X|

63 3| M Rotary
Piezo stage
64 L] Goniometry
65 ElE (+Z) Tilting(+2)
66 S Mirror €2tQIHE  For optical mirror alignment
CHEMX THAE For objective lens focusing
73 Jt2 Y (#&BY) Horizontal type
75 MEH(#EEY) Vertical type
77 HFAS  Box type
79 Revolver& (§&f& ) For microscope tube
AU JBI|8  For ultraprecision processing machine
91 1 &  Single-axis
92 2 & Double-axis

OHEO|O|E| Actuator

99 QIIHE QHEOQ|O|E{  Impact actuator
101 SIX| 7}0|E& HEO|O|E{ Simple actuator
103 O = AH|O|X| E3 MA|O| Piezo stage custom design examples

Mo HEEY Controller

109 OI21 3|2 HEEZ{  Analog circuit controller

=2
117 CXE 32 HEEY Digital circuit controller

OO X E2I0|H Piezo driver

121 ‘ IO = E2tO|H{ Piezo drivers



ool = 2 E AH[O|X| Piezo motor stage

131 XE  X-axis

133 XY= XY-axis

135 = Z-axis

137 o] A Rotary

138 L|Q  Goniometry

oo = 2§ AH|O|X|

‘ ol HEEZ|  Controller

Piezo motor stage
147 | MO HEZ2{ Controller

155 0| A2 (1) H)MA Micro-force sensor
165 U MM (S M)  High-rigidity sensor
‘ MIA o T Sensor amplifier

173 ‘ EAMME QI Sensor amplifier

Sl M

a -

Force sensor

177 Jl& Xt&  Technical information
197 GEH MOl Model number index
202 S|AF HE  Corporate information




0| O] X AE|O]X|

Piezo stage

AEA(EHR)

Linear motion system

2E 3™

Tilting/rotary

CECTES
EHA

For objective lens
focusing

2@ 20|18
(BEZIMITHA)

For ultraprecision
processing machine

o4 204|0] &

Actuator

ol HES2

Controller

ojoj| = =210|H

Piezo drivers




X& XY= = XYZ%
X-axis XY-axis Z-axis XYZ-axis
P.15 P.21 P.27 P.33
Zstmirror

g™ e 2E (+2) HEQIHEE
Rotary Goniometry Tilting (+2) For optical mirror alignment
P.63 P.64 BI65 P.66

N " N Revolver&
Jl2E (R RETEE:) HEAY (EER)
Horizontal type Vertical type Box type For microscope tube
) P75 P.77 P.79
15 2%
Single-axis Double-axis
P.91

s1X| 2t0| = '

QImE HE0f|0|E] OHE 00| Ef S Lloil= AH|O|X] £ A7 of

Impact actuator

P.99

Simple actuator Piezo stage custom design examples

P.101

OIHZ21 3|2 HEEZ
Analog circuit controller

P.109

Ijoj| = E2t0|H
Piezo drivers

P.121

CIX[E 3|2 HES2]

Digital circuit controller

AT
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Piezo stage \ = \
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Linear motion system - i -
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DP.01 | /)
XY: P21 3 ///;
Zg§ P27 i
XYZ _EF; ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ k 5 o

15(X), 25(XY), 3=5(XYZ) EHA 52| O|of| = AHO|X[2] ZIFZH Al2|=YL|Ct.
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A linear motion series of piezo stages available in 1-axis (X) to 3-axis (XYZ) integrated types.

It is available in a lineup that supports various applications that require ultra-precision positioning such as R&D and equipment
installation.

. 7—‘!%”' x'“% ?‘é';l Linear motion system product configuration

AHEIO| = 1t 45 RS 2|7 ZE2 ERE|0 ASLICH

The product is classified into 4 patterns of axis configuration and 4 mechanical models.

=M Axis configuration 7|9t Bl Mechanism model
Z Y _
i~
T~ X=T . o] =
g as 78 717 | sty 7|7
Direct—drive mechanism Displacement magnification mechanism
Z N

@ =

Standard model

@17y =H
High durability model

] @ AE 2l Ho|X|Al 24
A general-purpose model with
a strain gauge

o5 =(MN) =2
With an opening model
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4 model features

7|E E',:%_' Standard model
@ AEET9| BRE LIS 2310 QL Mo & AH|O|X|Q] V2% 2RI LT
® 14 ST2 AT AT 15 019 2 AEZAE S S| 1 R 2R

UL
[Fg] LTAAL:
@ Alineup of basic piezo stages available in a wide variety of strokes.
@ It is classified into the "direct-drive mechanism" that focuses on high-speed response
and the "displacement magnification mechanism" that ensures a long stroke.

(Configuration) Piezo-electric element: Resin exterior type,
Displacement sensor: Capacitance type

AX| QYEEFS, E9| MM BT QA

High durability model

DY 2
O YA S M5t

© 97| ZRE| MG LS OPF "S4 H|0|A SY EfYo| &
4-7] 2|2 EFI0] H[5} 29| LT & 0f CheF Lj740| FlofeiL|c
0 Hl0|2 S AHE FFot= 717|L 22 HEY (W)l 2= BXlo|of AHZ0f HgtFict

B

[ZA] URAXL: 22 H0|A 29 EFO) Q| MA{: B QEFAl

Hi—==
@ |t adopts the "metal case enclosed type" that has a structure in which the piezo-electric
element is shielded from the outside air, exhibiting superior durability against ambient
temperature and humidity compared to the resin exterior type.
@ |t is suitable for use in devices that handle liquids such as bio and devices that
require high reliability (durability).
(Configuration) Piezo-electric element: Metal case enclosed type,
Displacement sensor: Capacitance type

AEYQ AIO|X| LHFAE 2R 4 general-purpose model with a strain gauge
O LI Q| MIME 'AE |oI A0|X] MAM'E g Hl g2 FQ HE Ioj = AE|O[X|YLCH,
® 0|5 Edls2 M A0 OJX|X| ¢ Jqm mEWHOE =2 MElgs HF0

OlA | | |-

PN

[A] QIHAX}: AX| QA EFR] 12 MIA{: AE|O H|0|X| AN

@ A general-purpose piezo stage that adopts the "strain gauge type" as a built-in
displacement sensor to keep the cost down.

@ Although its movement resolution is not as high as the capacitance type, it has
highly reliable position reproducibility thanks to the feedback control.
(Configuration) Piezo-electric element: Resin exterior type,

Displacement sensor: Strain gauge type
Ei=(FHAO)RA
0 0|5 E1I0I% o FY(F2 )0 A= 2 Y

MIFIs R ELSI0|E- 24 3|2 X3t
Sofl SBreiL
[#4d] ?J’Sixt K| QIEErY,

@ Each stage in this lineup has an opening (penetration hole) in the center of the moving table.

With an opening model

R
Ik
MK | HEEHY

il

@ |t is suitable for applications where lights such as laser is transmitted,
microscopic observation with the use of microscopes and analytical instruments,
and high-precision mapping measurement.

(Confguration) Piezo-electric element: Resin exterior type,
Displacement sensor: Capacitance type

HEE. cajo|H

Controller/Driver

TJoj| = ABO|X|S LEX|0f5H7| It HES 22 =210 YLCt

==

A controller and driver intended to drive and control piezo stages.

Hlof c2tol gol
HE=Z7 Driver e Connection
Controller ﬂ m example
P. 107 P. 121

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HE 29|, DemoXtX| RHS ShATR|H (F)FUOR s

T.031-726-1585 M. 010-5640-1586




Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

ojof| = AE|O|X|
Piezo stage

Q@ HE=YI| 5 weeks
OO standard delivery period
=1 cl

1 /4 Standard model

odel: PST1H80-030U

AEZ 39 K|+ S CHYSPH| 2E T ZAE|0|X| 7| EH YLt

Basic type piezo stages available in a wide variety of strokes and external dimensions.

POINT

® 2719 7| 72N 52 ERotT YALICL,
AE Q= AEZS
9] sirf 2| : 2
® EE THSLA w9l WA} LITEI0f LI
2 BIS 20| -N"S 2O0{5t0] MADL GS(QE T SH)E Mg 4 UBLIC,

I-IQ_ x-||o-| %Eia-l P.107 9|. x—l_/.k_a-H *l-_g_ol' |[:|-
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@ The performance is classified into two mechanisms.

Direct-drive mechanism: Limits stroke and focuses on resolution and responsiveness

Displacement magnification mechanism: Ensures a long stroke
@ A capacitance sensor is built in as standard.

A sensar-less type (open loop mation) can be selected by adding "-N" at the end of the model number.
@ It isused in connection with a dedicated controller - P.107.

IPS1H HE 73 WIS o, M (€ (B

Technical
information
» P177

Direct-drive mechanism Travel range
For ultraprecision
processing =l PS1H25 PS1H35 PS1H45 | PS1H60F | PS1H40F | PS1H60 PS1H80 | PS1H8OF
machine Model number -006U -006U -012U -012U -020U -020U -030U -030U
. . SUS
Single-axis -
Double-axis Appearance 25730 3535 B0
Actuator e Closed loop 6um 12um 20 um 30um
Travel range
Impact Open loop 8um 16um 25um 40um
actuator =
- 2lls 1 nm
Simple Resolution
actuator T —
o= =2o Tz
Piezo stage custom Repeatability hm
design examples Wal=
= 5N 10N 10N 50 N 30N 10N 10N 50 N
Load capacity
==
Gtz L efrE 13000 Hz 9700 Hz 6200 Hz 4100 Hz 4100 Hz 3300 Hz 1900 Hz 1900 Hz
E=rSESES Load
Resonant frequency 235
Analog 100 gBHA 1000 e 1500 Hz 1100 Hz 2400 Hz 1700 Hz 1200 Hz 1200 Hz 1600 Hz
controller Load
Digital Pitching/Yawing/RoIHng 2u/1u/1u 1.\/1\\/1\\ 3\./1\./“ 1\./1\./1\. 1”/1”/1”
controller
LHE B2l dA HHSA BHA
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
Piezo drivers SIMAR MMt
Capaeteancs 0.7uF 1.4uF 5.4uF 2.1uF 3.4uF 13.6 uF
24
Sticf}rTess 0.05um/N 0.03pum/N 0.05um/N 0.02um/N 0.04 um/N 0.07 um/N 0.08 um/N 0.02um/N
Piezo et
motor stage Weight 100 g 150 g 200 g 500 g 300 g 250 g 300 g 800 g
>R =5 e =05 | 2205 T # @ =05 | 2205 &
Body Material Aluminum Aluminum Aluminum Steel Steel Aluminum Aluminum Steel
Force sensor HEHXe M A20I0|E | SM LRO0IE| S84 g20t0lE| RERUZEZ | PHHLUZ S | M LR0I0/E | 814 200/E | PN UZ &3
» P.153 Surface treatment| White anodizing | White anodizing | White anodizing | Electroless nickel plating | Electroless nickel plating | White anodizing | White anodizing |Electroless nickel plating
AEX+E CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Dimensional drawing p. 37 CAD The CAD data can be downloaded (2D, 3D) on the website

w 2otet B8 Fhh e Z= P41, SO0 HAA (ol A= P. 1895 E10GHAID| BHLICH
* See P. 41 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

‘ Q THK PRECISION CO., LTD. ‘ HZ 29|, DemoXk| QKL SIRLHE|H (X)ZQU0Z Y12ksh ZAIAQ.
|:| https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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Comparison list of mechanism, stroke, resolution, and resonant frequency

SEHO| B2 SO DRSS Q70 YL, AEZIE WO HANOR Aot A =M

= 218 FHLICL

It is recommended that the stroke be kept to the minimum required for high responsiveness and high resolution.

= AEZT SE 1= =S gy
Mechanism Travel range Resonant frequency | Resolution Model No.
6um 13000 Hz 1 nm PS1H25-006U
6um 9700 Hz 1 nm PS1H35-006U
PS1H 12um 6200 Hz 1 nm PS1H45-012U
12um 4100 Hz 1 nm PS1H60F-012U
AHLE HPLE
) . 20um 4100 Hz 1 nm PS1H40F-020U
Direct—drive
mechanism 20um 3300 Hz 1 nm PS1H60-020U
30 um 1900 Hz 1 nm PS1H80-030U
30um 1900 Hz 1 nm PS1H80F-030U
30um 1500 Hz 1 nm PS1L45-030U
50 um 970 Hz 2 nm PS1L40-050U
PS1L
60um 1300 Hz 2 nm PS1L60-060U
H{O| S| LS
29 SHH BFH-IS 100um 510 Hz 2 nm PS1L40-100U
Displacement
magnification g 250 um 360 Hz 10 nm PS1L65-250U
SEIETESTT ¢ 500 um 200 Hz 20 nm PS1L66-500U
(§ 700 um 106 Hz 20 nm PS1L80-700U
pgqL % EH HPILIE AE23  30um~700um CEEm
Displacement magnification mechanism ~ Travel range
PS1L45 PS1L40 PS1L60 PS1L40 PS1L65 PS1L66 PS1L80
-030U -050U -060U -100U -250U -500U -700U
:
45 50
30um 50 um 60um 100 um 250 um 500 um 700 um
35um 75um 80um 110um 300 um 510 um 750 um
1nm 2 nm 10 nm 20 nm 30 nm
+1 nm +2 nm +10 nm +20 nm +30 nm
10N 5N 10N 5N 5N 5N 5N
1500 Hz 970 Hz 1300 Hz 510 Hz 360 Hz 200 Hz 106 Hz
560 Hz 180 Hz 630 Hz 130 Hz 140 Hz 110 Hz 66 Hz
11 2"/01 /0" RIRE 4'/4"/3" 21/3"/0" 8'/3"/3" 2"/2"/5"
AU SSA HeldM
Capacitive displacement sensor
0.1%
1.4uF 1.4uF 3.4uF 1.4uF 3.4uF 3.4uF 13.6 uF
0.7 um/N 2.7um/N 0.5um/N 8.1 um/N 6.5um/N 11.6um/N 32.6um/N
150 g 70 g 250 g 70 g 180 g 200 g 350 g
220l 220ls 220ls 22015 2201z 22015 220l
Aluminum Aluminum Aluminum Aluminum Aluminum Aluminum Aluminum
EIM AR0I0IE | M LZ0I0IE SIM A2010I1E EM A2010|E M A20H0|1E M 22001E S AZ20H0I1E
White anodizing| White anodizing| White anodizing| White anodizing| White anodizing| White anodizing| White anodizing

B3P, 38

CAD

CAD OIOIE (2D, 3D)S WEBOIA CIEZE & % USLICH
The CAD data can be downloaded (2D, 3D) on the website.

‘ Q THK PRECISION CO., LTD.

[ https://wwuw.thkprecision.co.jp

HiZ 22|, DemoFX| 272 Rt (F)F AR Aafs FoAl2.
T.031-726-1585 M.010-5640-1586



Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

ojof| = AFE|O|X|
Piezo stage Q@ HEHI| 5 weeks
OO standard delivery period

7Y 2
High durability model

2/4

Model: PSM1H60F-020U

24 3H|0|A B9 Ebe OH AL, E MO LHTHS £ mHYALCE
A model that adopts the "metal case enclosed type piezo-electric element" for enhanced durability.
@ AT AXE U2 RH XtEot 222 9| 2L 20| oo L2 0] F O EfLCt.
® ™8 X|0f controlleret F&6t0] AFEELICH — P.107
O LISt 22 =0 Mgt
- HIO|R 5 HUNE FGot= ?|7[Lt #0jE Ot

= S S2E QYO|L} O|AEDH #24X|= 2tF
-9 B 2R 2 YA ER(EO)) =2 MRG0l 27E s 8 - 1S, 2ATF

@ [t has a structure in which the piezo-electric element is shielded from the outside air,
exhibiting superior durability against ambient temperature and humidity.

@ [t is used in connection with a dedicated controller - P107.

@ [t is suitable for the following applications.

-Equipment or microscope that handles liquids such as bio -Environments where oil or mist comes into contact during processing, etc.
-Prolonged standstill after positioning (Standby) -Applications where high reliability is required -High/ultrahigh vacuum

I PSM1H EHS' :r"% I:|'||9|‘|—|§ AEZ3: 20um~60um c E m

Technical
information
» P77

Direct—drive mechanism Travel range
For ultraprecision
h B
L e PSM1H60-020U [PSM1H60F-020U| PSM1H70-040U|PSM1H70F-040U| PSM1H80-060U [PSM1H80F-060U
machine Model number
Single—axis
2z
Double-axis Appearance
Actuator e Closed loop 20um 40 um 60 um
Travel range
Impact Open loop 22um 21um 53um 51um 77um 74um
actuator =
- Eolls 1 nm 2 nm
Simple Resolution
actuator ot °|i| v *sfg
o= TI =2o M=
Piezo stage custom Repeatability +1 nm +2 nm
design examples Wot=
= 10N 30N 10N 30 N 10N 50 N
Load capacity
o=
Gtz . Oefrel 4300 Hz 3110 Hz 2740 Hz 1780 Hz 1600 Hz 1080 Hz
ZFD} Load
Resonant frequency 235
Analog 0 ey i 2070 Hz 2230 Hz 1580 Hz 1450 Hz 1240 Hz 970 Hz
controller Load
Digital Pitching/Yawing/Rolling INANAR
controller
LHE Bl dA FESYA HAMAM
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
Piezo drivers SMANINAM 22t
Capeciens 2.7TuF 6.4uF 9.3uF
24
Stiffness 0.03pm/N 0.02um/N 0.05um/N 0.04 um/N 0.06 um/N 0.05um/N
Piezo et
motor stage Weight 200 g 450 g 350 g 900 g 450 g 1100 g
>R =3 e 2205 # 2205 # T @
Body Material Aluminum Steel Aluminum Steel Aluminum Steel
Force sensor HHHe BN A20I0IE | RHEM LA &2 SN LZ0H0IE M LR &2 S A2010I1E M LR &2
» P.153 Surface treatment White anodizing | Electroless nickel plating|  White anodizing |Electroless nickel plating White anodizing |Electroless nickel plating

SN CAD CIOIE (2D, 3D)S WEBOIAl CHRRE & 4 UBLICH
Dimensional drawing P. 39 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 20te ST Fhh== DN ZE P41, ST F0b4 A2 P189E FESHYAIL.

* See P. 41 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[ Q THK PRECISION CO., LTD. | RIE 29|, DemoEH| QA2 SIR0aIH () EUO S Hat IS,
|:| https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




=% 2H0[2 S EHY 2T =X] 2 B,

"Metal sealed type" and "Resin coated type" piezoelectric actuator

=% 3012 Y EY

A metal sealed type

=X % ErY (M5 5H3R)
A resin coated type

=5 0|2 SYHS, YT XS Q7| ZRE XtEot 2=
ol2=2, 297[9] &= H X SLICt

XA QFYELY Q| AT Xt HISIH F 2ot S0
CHot Li-0] F{OfLtD FAI2EQ| Fef QIotof =
Zoh(+8)7t & ZOLIX| ¢h= SO EFE X1 USLICE

Jl=Xts BEP. 181

The metal sealed type is designed to be less susceptible to the
atmosphere by having a structure in which the piezoelectric element

is isolated from the external air. It is more durable to the ambient
temperature and humidity than the resin coated type. In addition, this
type is less subject to deterioration (life shortening) even if it is applied

with a constant voltage for a long time.

IP5M1|_ HO| ST HFILISE  A==3: 100pm

Displacement magnification mechanism Travel range

g Y rots)

PSM1L70-100U

930 Hz

580 Hz

INAWAE

HUSSA HelHM
Capacitive displacement sensor

0.1%

6.4uF

0.44um/N

350 g

2205

Aluminum

SlM L2001 E

White anodizing

CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & AUSLICH
P. 39 CAD The CAD data can be downloaded (2D, 3D) on the website.

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp
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For microscope

For ultraprecision

Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

tube

I|oj| = AE|O[X|
Piezo stage Q@ EZ=Y| 5 weeks

prera gy =

OO standard delivery period

2EH QA AO|X] MM LIZH 7|2 =&

A general-purpose model with a strain gauge

3/4

Model: PS1L60-200U-S

LHE 2| Ao FAERQ AO[X, B ALESI0] 7t S & HEFYULILE

X OO o

A general-purpose model that adopts the "strain gauge" as a built-in displacement sensor to keep the cost down.

POINT
® Zdis2 Y T4 A0 O|X|X| Z5HX|TH

= o
s AE201 H0| | MME HE S/ 6000421 X0IAH2 HBELICH
Lol A E2 ColM S= HFE L
AEgQ HOIA FHESHA
@ AEZILI EX AIO|X £9| HAHO| &AM = 22|8 =M 2. Strain gauge type  Capacitive type

@ Although its resolution is not as high as the capacitance sensor,

it ensures highly reliable position reproducibility thanks to the feedback control. @
@ Sce P 107 for the controller.

* Only the 6000 series is applicable for controllers for strain gauge sensors.
Additionally, the end of the model number will change from C to S.
@ Contact us to select a different stroke or body size.

AEZ3 . 200um, 400um
* K _ '
| psrLex—s =577 CE @D

information
» P77

: =G
machne Vel s PS1L60-200U-S PS1L60-400U-S
Single—axis
felfee 251
Double-axis Appearance
Actuator Asz23 Closed loop 200 ym 400 um
— Travel range
Impact Open loop 260 um 430 um
actuator =
————— =S
Simple Resolution 20 nm 50 nm
actuator ol o % A KR
- o= Tl =2 MHix
Piezo stage custom Repeatability +20 nm +50 nm
design examples p—
B — LH35t= 5N 5N
Load capacity
Controller 0 g=GtAl
DEEgar Led) 470 Hz 290 Hz
Analog Resonant frequency| 100 g5t Al 280 Hz 170 Ha
controller Load
([:)ci)?wittrao‘ller Pitching/Yawing/Rolling 21/3" /2" 21/3" /2"
LHE 2| dIA AEYQ HOIXIA Bl MA
Built=in displacement sensor Strain gauge sensor
Piezo drivers
Linearity +0.2%
Piezo drivers SIMAR MMt
Capacitance 6.8uF
24
Stiffness 2.0um/N 5.1 um/N
Piezo e
motor stage Weight 250 g
g =5 e =05 + 8
Body Material Aluminum + Steel
Force sensor HEFe 2 LR0I0IE + HOIHE
» P.153 Surface treatment Black anodizing + Raydent
AEX+= CAD OIOIE{(2D, 3D)S WEBOIA CH22E & = USLICH
Technical Dimensional drawing P. 40 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 2otet B8 Fhh JeZ= P, SAFO=2] HAA UohAE= P. 1892 E106HAID| BHZLICH
* See P. 42 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 22 SACfEIY (F)FAUCE et FUAL.
D https://WWW.thkpreciSionlcoljp T.031-726-1585 M. 010-5640-1586




o oj = AE|O|X|
Piezo stage

4/4

0| HIo|2 Yo £t 20| A= EIYZ A, 2o[XLf 20|F, 4 27| Soil o< Mgt

DL
0O standard delivery period

Ei Z(FAA)2Y
With an opening model

7

HEEI| 5 weeks

It has an opening (penetration hole) in the center of the moving table,
making it ideal for lasers, microscopes, analytical instruments, etc.

POINT

® 0|3 E|O| =0 St
@ 0|%

£ FAPlE

bk BHK|

o T

o

@ It = V| AEZRH 59|

of He|gtLct.

ofsl FAI2| HHELICE.

@ A single-axis linear stage in which a moving table has an opening (penetration hole).

@ It is convenient for making fine adjustments in optical devices and the like that transmit laser.
@ Contact us to select a different opening size or stroke.

AEZ3: 25um~100um
| P o N 4 1 <o s
ravel range
=kl _ _ _ _
Model number PK1L40-020U-N PK1L60-030U PK1L45-100U
oz Thin body
Appearance
Closed loop — 100 um
AER2T
Travel range
Open loop 25um 40 um 120 um
=S _
Resolution 1nm 2nm
8BS 9IX 23 M
— + +
Repeatability +1nm +2nm
LHSHS
Load capacity 5N 10N 5N
==
- Ugehil 6600 Hz 2800 Hz 490 Hz
ZAFD Load
Resonant frequency 235
Y er, e 2000 Hz 1400 Hz 170 Hz
Load
Pitching/Yawing/Rolling INANAR 1"/1"/2" 2'/1"2"
LHE B2l dA FESA HAMM
Built=in displacement sensor Capacitive displacement sensor
Linearity — 0.1%
e 2.15uF 3.4uF 1.4uF
Capacitance oM il al
24
Stifiness 0.04um/N 0.08 um/N 7.2um/N
EE
Weight 60 g 150 g 100 g
=H HE 220Is 220Is 220Is
Body Material Aluminum Aluminum Aluminum
HEXel 238 LRO0IE 28 LRO0IE 28 LRO0IE
Surface treatment Black anodizing Black anodizing Black anodizing
AEX+=

Dimensional drawing

B3P, 40

CAD

A

CAD OIOIE{(2D, 3D)S WEBNIA LI22E & =+
The CAD data can be downloaded (2D, 3D) on the website.

ASLICH

# 2otet Z& F JefZ= P42,

DX =
S F

Tha= HIAHAO CHOH A = P.189E EARGHY A2,

* See P. 42 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO,, LTD. |

[ https://www.thkprecision.co.jp
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Piezo stage

Linear motion
system

X-axis
Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

ojof| = AH|O|X|
Piezo stage Q@ Z=HI| 5 weeks

OO standard delivery period

XY % | |2 ol

Standard model
1 /4 Model: PS2L60-250U

XZ53 YRS 2N FX2 ot HF 25 o= AE|O|X|YLIC

A linear-motion 2-axis piezo stage with the X and Y axes integrated.

POINT

@ 2= UM LXO XYE AH|O|X|JLICE 2709 7| R2M H5S 2560 JSL|C.
AE A7 AEEIE XB5HY 2olls L SHE &k TA
B[S 0|5k 2l AER T Sty

@ HZFE YHEZA H MXMIF LHEEN JUSLICE
2H HD 20 "-N"S 205t MM QIZ(LE RO F2 L MEHS & QISLICE

® & H|0f controller?t F£8t0] ALRELICE P. 107

@ An XY-axis stage with a 2-axis integrated structure. The performance is classified into two mechanisms.
Direct-drive mechanism: Limits stroke and focuses on resolution and responsiveness
Displacement magnification mechanism: Ensures a long stroke
@ A capacitance sensor is built in as standard.
A sensor-less type (open loop motion) can be selected by adding "-N" at the end of the model number.
@ Itis used in connection with a dedicated controller - P.107.

I PSIH X™HAED| 2 AE23: 12um, 30um c E m

information
» P77

Direct-drive mechanism Travel range
For ultraprecision
" =G
HIBEEIY 5 PS2H60-012U PS2H95-012U PS2H60-030U PS2H110-030U
machine Model number
Single—axis
oz
Double-axis Appearance
Actuator e Closed loop (X, Y)12um (X, Y)30um
Travel range
Impact Open loop (X, Y)16um (X, Y)35um
actuator =
i e (X, Y)1 nm
Simple Resolution ’
actuator BHEo| | A R KRR
=Tl =2oMEix
Piezo stage custom Repeatability (X, Y)£1 nm
design examples p—
LHot= 10N
Load capacity
==
Gtz . Vel 2000 Hz 3800 Hz 1600 Hz 3400 Hz
ZAFD Load
Resonant frequency 235
Analog 100 g 5HAl 1300 Hz 1800 Hz 1200 Hz 1600 Hz
controller Load
Digital Pitching/Yawing/Rolling 11
controller
LHE 2 A FESYA HAMA
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
Piezo drivers OIMAT MA=2t i .
Capacitance 1.4 uF/axis 3.4 uF/axis
24
Stiffness (X, Y)0.05 um/N (X, ¥)0.07 um/N (X, ¥)0.06 pm/N
Piezo Eer
motor stage Weight 30049 450 g 400 g 700 g
g = e 2205 2205 22005 N
Body Material Aluminum Aluminum Aluminum Aluminum
Force sensor HHHe M AZ0H0IE 38 LR0O0IE M AZ00IE d3 SI0I01E
» P.153 Surface treatment White anodizing Black anodizing White anodizing Black anodizing
AEXN+= CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Technical Dimensional drawing P. 43 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 2otet Z& Fhh e Z= 2. 47, SAFU==2 HAAN (ol A= P. 1895 E10GHAID| BHLICH
* See P. 47 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | TiE 29I, DemoFA| Q2 SRR (F)FU2 Aztef FHAIL.
D https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




I %X 2ERIQ Folls, ST Fot Hlw BE

Comparison list of mechanism, stroke, resolution, and resonant frequency

SEHYO| HE SHO|Lt DRSO RFE|= L=, AERIE TR AR AYXSh= AS FHYLIC

It is recommended that the stroke be kept to the minimum required for high responsiveness and high resolution.

P/ AE23 EErSESIES 2ls Ekal
Mechanism Travel range Resonant frequency| Resolution Model No.
PS2H 12/12um 2000 Hz 1/1 nm PS2H60-012U
12/12um 3800 Hz 1/1 nm PS2H95-012U
Y577
) ) 30/30 um 1600 Hz 1/1 nm PS2H60-030U
Direct-drive
mechanism 30/30 um 3400 Hz 1/1 nm PS2H110-030U
50/50 um 420 Hz 2/2 nm PS2L50-050U
PS2L
I SIat 50/50 um 1300 Hz 2/2 nm PS2L92-050U
SICH?
e 80/80um 480 Hz 2/2 nm PS2L100-080U
Displacement
magnification 100/100 um 280 Hz 2/2 nm PS2L50-100U
EEERTS $ 250/250 um 120 Hz 10/10 nm PS2L60-250U
o| & = .
PS2L Q| M2t & AE23: 50pm~250um c E m
Displacement magnification mechanism Travel range
PS2L50-050U PS2L.92-050U PS2L100-080U PS2L50-100U PS2L60-250U
(X, Y)50um (X, Y)80um (X, Y)100 um (X, Y)250 um
(X, Y)60 um (X, Y)110um (X, Y)125um (X, Y)300um
(X, Y)2 nm (X, Y)10 nm
(X, Y)£2 nm (X, Y)£10 nm
5N 10N 10N 5N 5N
420 Hz 1300 Hz 480 Hz 280 Hz 120 Hz
180 Hz 890 Hz 380 Hz 150 Hz 70 Hz
01/ o

FUSA HAMM
Capacitive displacement sensor

0.1%
1.4 uF/axis 6.8 uF/axis 6.8 uF/axis 1.4 uF/axis 2.1 uF/axis
(X)3.6, (Y)2.6 um /N (X, Y)0.17 um/N (X)0.60, (Y)0.59 um/N (X)6.7, (Y)5.7um/N (X)28.1, (Y)26.3um/N
150 g 500 g 600 g 150 g 250 g
220l + 8 2205 220|5 220|s + 22015
Aluminum + Steel Aluminum Aluminum Aluminum + Steel Aluminum
BN A2010IE + R LIZ &2 28 L200IE 2E L20H0IE BN UZ0I0IE + M LIZ &2 BIM AZ0H0IE
White anodizing + Electroless nickel plating Black anodizing Black anodizing White anodizing + Electroless nickel plating White anodizing

CAD OIOIE{(2D, 3D)S WEBOIA CH22E & = USLICH
P. 43 CAD The CAD data can be downloaded (2D, 3D) on the website.

[Q THK PRECISION CO., LTD. | HIZ 22|, DemoRHX| QHS SHACHEIH (FFUOR Y2t FAUAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




Horizontal
type

For microscope

Piezo stage

Linear motion
system

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective
lens focusing

Vertical type

Box type

ool = AE|O|X|
Piezo stage

> ZE=HI| 5 weeks
OO standard delivery period

= el
8 < DUFY(ERA) 2
/4 High durability model

Model: PKM2L160-200U
"3 A0IA BY EIY YW A%, B AGOI0] LIRS £ YL,

A model that adopts the "metal case enclosed type piezo-electric element" for enhanced durability.

P

o
=

IN
® U7 AXE QU|ZRE KTt FxR2, F2| 2L 550 Chet Li7g0] FOo{ Lt
=4 0|2 S EtYe YT 24 EFY2 ZOHA2.

X

=
® ™8 H0f controller®t sl ALRFLICt. P. 107

@ [t has a structure in which the piezo-electric element is shielded from the outside air, exhibiting superior durability
against ambient temperature and humidity.
See P. 181 for the element features.

@ [tis usedin connection with a dedicated controller  — P.107.

9| 2t H3tLE

information
» P177

23

PP = |]-| JIL|=
e PkM2H & TS OPILS pyp = |
Direct—drive mechanism Displacement magnification mechanism
For ultraprecision -
X S =
processing i PKM2H130-040U { | PKM2L160-100U | PKM2L160-200U | PKM2L160-300U
machine Model number |
Single—axis
oz
Double-axis Appearance
Actuator e Closed loop 40 um
— Travel range P
Impact Open loop 54um P 150 um 234um 361 um
actuator . o
=0i= [
Simple esalluiien 1 nm P 2nm 5nm 10 nm
actuator = NS
— 1 =Tl =2oMi= i "
Piezo stage custorn Repeatability +1 nm +2 nm +5 nm +10 nm
design examples Wat= Lo
e ] = 10N . 10N 10N 10N
oad capacity [
== I
ezl . 0 g=aA 1440 Hz Do 490 Hz 330 Hz 240 Hz
E=RSESIES Load o
Resonant frequency =23 [
Analog 100 g2 5HAl 1180 Hz [ 430 Hz 290 Hz 220 Hz
controller Load P
Digital Pitching/Yawing/Rolling 21/21 /2" 212100 21/21 /0" 21/2"/5"
controller Vo
- LHE& He dIM HUSSA HelHM Do MY HRAMM
Built=in displacement sensor Capacitive displacement sensor [ Capacitive displacement sensor
Piezo drivers Lo
Linearity 0.1% 0.1%
Piezo drivers S FSEAPNIRSFSE== ) b ] ' .
o Ao 12.8 uF/axis P 12.8 uF/axis 12.8 uF/axis 18.6 uF/axis
ad .
Stiffness 0.06 um/N 0.34um/N 0.72um/N 0.97 um/N
Piezo PSS -
motor stage Weight 1.0 kg 1.3 kg 1.3 kg 1.4 kg
o =5 e 2205 L 2205
Body Material Aluminum [ Aluminum
Force sensor BEExel Y L200IE 2E L200IE
» P.153 Surface treatment Bloack anodizing . Black anodizing
AR P
Technical Dimensional drawing P. 44 P. 44

 20otet ST Fhh== DN ZE P47, ST F0bs HAA2 P189E FECHIAIL.

* See P. 47 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. ] TiE 22|, DemoBA| RH2 SRR (F)FHU2 A2tef FHAL.
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o oj| = AE|O|X|
Piezo stage

L el MMM “AEBO H|O|X|"E ALR3t0] Jt2ie

A general-purpose model that adopts the "strain gauge" as a built-in displacement sensor to keep the cost down.

POINT
® Zsise YT YA A

4g o

DL
0O standard delivery period

1iI=
HE=

=1 5 weeks

AE QI A o]x] WA LHEH

A general-purpose model with a strain gauge

® X0f ZHEE2|= P. 1072 HESHA?| HEZL|CE

X AEQ AHOIX] HAME

@ Although its resolution is not as high as the capacitance sensor, it ensures highly reliable position reproducibility

thanks to the feedback control.
@® See P. 107 for the dedicated controller.

* Only the 6000 series is applicable for controllers for strain gauge sensors. Additionally, the end of the model

number will change from C to S.

HEEZ2|= 60004A|2| = QL|C}H 2

LbX
HEHE

=3]]
=

I PS2L** -S

=kl
Model number

PS2L80-200U-S

PS2L90-400U-S

oz
Appearance
rEEE Closed loop (X, Y)200 um (X, Y)400 um
Travel range
Open loop (X, Y)230 pm (X, Y)430um
=S
Resolution (X, ¥)20 nm (X, Y)50 nm
BS 2(X| 2 ME
Repeatability (X, Y)£20 nm (X, Y)£50 nm
LH35t=
Load capacity 5N 5N
==
. e 170 Hz 155 Hz
ZAFD Load
Resonant frequency| 100 g5t Al
Load 125 Hz 125 Hz
Pitching/Yawing/Rolling 2"'/3"/2" 5"/3"/2"
LHE B [ A AEYIQ HOIXIA B2 MA
Built=in displacement sensor Strain gauge sensor
Linearity +0.2%
AHAT HEES . .
S v 2.15uF/axis 6.8 uF/axis
24
St (X, Y)6.2um/N (X, Y)5.0um/N
g
Weight 350 g 450 g
=H HE 220l + 8
Body Material Aluminum + Steel
HEXHe & LR0I0IE + RN LIZ &3
Surface treatment Black anodizing + Electroless nickel plating
AEX+= CAD OIOIE{(2D, 3D)S WEBONIA TI2ZE & & USLICH

Dimensional drawing

P. 45 [€W

The CAD data can be downloaded (2D, 3D) on the website.

# 20otet ST Fhhs D Zes P STUFI =2 AHAA 0 HHolA= P. 1395 Z100HAID] BEHESLICH
* See P. 48 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp
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Model: PS2L.80-200U-S
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For microscope

machine

Impact
actuator

Piezo stage custom
design examples

Analog
controller

controller

Piezo stage

Linear motion
system

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

tube

For ultraprecision
processing

Single—axis

Double-axis

Actuator

Simple
actuator

Controller

Digital

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor

| ALK

Technical
information
» P177

25

ojof| = AE|O|X|
Piezo stage Q@ H=YD| 5 weeks

prera gy =

OO standard delivery period

XY = | En E(MO) 2

With an opening model

4/4

Model: PK2L150-200U

0|5 Efl0|E S0l £t 20| EXIE|o] 2Lof [O[MLt ¥HO[F, 24 717] 2 FE Aol 0 HRELIct.
It has an opening (penetration hole) in the center of the moving table, making it ideal for precision scanning using

lasers, microscopes, analytical instruments, etc.

POINT
@ Zotr(Hio|AL] OjM| =FO[LE 2AM7|7|2 A3l S0 He| gL C.
@ 2Jlie| 7|AEM 452 2Rt USLICH
AH A7 AEEIE MBS Bolls U SHE £ FA
Q[ 7| 2 AERS 2
M2 X Ho{7| P. 1072} H&8H0] A EHL|C}

It is convenient for the fine adjustment of optical devices and scanning of analytical instruments.
The performance is classified into two mechanisms.

Direct-drive mechanism: Limits stroke and focuses on resolution and responsiveness
Displacement magnification mechanism: Ensures a long stroke

@ |t is usedin connection with a dedicated controller — P.107.

I Pk2H & T8 HPILIE CE @D

Direct—drive mechanism

g4 _ _ _
o mmber PK2H100-030U PK2H130-030U PK2H150-050U
Glf:
Appearance
e Closed loop (X, Y)30um (X, Y)50um
Travel range
Open loop (X, Y)40um (X, Y)56 um
=S
Resolution X, Y)1 nm (X, Y)2 nm
gE Xl 23 3¢
Repeatability (X, Y)£1 nm (X, Y)£2 nm
LH35t=
Load capacity 50N
o=
- Uigehil 2500 Hz 1500 Hz 1200 Hz
ZAFO Load
Resonant frequency 235
10w e, e 1700 Hz 1300 Hz 1100 Hz
Load
Pitching/Yawing/Rolling 1"/1"/2" 111" 2" /2" /2"
LHE HRAH A FESYA HAMA
Built=in displacement sensor Capacitive displacement sensor
Linearity 0.1%
AHAT HEES 6.8 uF/axi 9.6 uF/axi
Capacitance -BHF/axis -OHF/axis
24
Stiffness (X, ¥)0.05um/N (X, ¥)0.07 um/N (X, Y)0.04 pm/N
g o
Weight 600 g 1000 g 1200 g
=H HE 220Is
Body Material Aluminum
HEXX 28 LR00IE
Surface treatment Black anodizing
AEXN+=

CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
P. 48 CAD The CAD data can be downloaded (2D, 3D) on the website.

Dimensional drawing

 20tet S Fhha= D ZE 2.48, & F0bs HAA 2 P189E FESHAAIL.

* See P. 48 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 23 ShALfElY (R)FUCE gt FUAL.
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FEED NPT FH A

Smooth and high accurate in-plane scanning

DYUE MW HO|Z BYNSE BEE MY £ AN 55

= g+ A&

Each stage is capable of performing a highly-reliable operation according to a command signal thanks to high-accuracy feedback control.

[XY.§ AHO|X| 2= 01|] —— X& S& HY X-axis operation command AE0IX S &
Example of XY stage drive — Y= S & H 3 Y-axis operation command Stage motion
X Y Controller X
z B C g \(
saas  ||T |3 =
. = o™ e RJ (o}
Operation command | |lez E
# g ~ >
& A2t
[] Time
a
AHIOIX S&
Stage motion
of Y X
b =2 !
Rl 2
<
% S70 152 25D UK LBUICH NED
* The product does not have a synchronous function. Time X
o| & =
pkoL Gl S OPILIE CECTD
Displacement magnification mechanism
PK2L60 PK2L100 PK2L64 PK2L76F PK2L130 PK2L150 PK2L150 PK2L150 PK2L280
-020U-N -080U -100U -100U -100U -100U -200U -300U -200U
SUS
Thin body _ Large opening
e " : . N\ N\ A
' k 100 1 ! 1 : 50
- (X, Y)80um (X, Y)100um (X, Y)200 um (X, Y)300um (X, Y)200um
(X, Y)24um (X, Y)110um (X, Y)145um (X, Y)125um (X, Y)135um (X, Y)155um (X, Y)215um (X, Y)370 um (X, Y)265um
- (X, Y)2 nm (X, Y)5 nm (X, Y)10 nm (X, Y)5 nm
— (X, Y)£2 nm (X, Y)£5 nm (X, Y)£10 nm (X, Y)+5 nm
10N 10N 20N
1700 Hz 530 Hz 300 Hz 240 Hz 580 Hz 420 Hz 370 Hz 240 Hz 150 Hz
580 Hz 410 Hz 200 Hz 200 Hz 490 Hz 370 Hz 320 Hz 210 Hz 90 Hz (at 2 kg)
01/01/3" 422" 21/0" /4 21/01 /0" 21/01 0" 21 /o1 /5 21/0"/5" 21/0" /4" 21/o1 /0
FESA HAMM
Capacitive displacement sensor
— 0.1%
1.4 uF/axis 6.8 uF/axis 2.8 uF/axis 2.8 uF/axis 13.6 uF/axis 13.6 uF/axis 9.6 uF/axis 19.2 uF/axis 19.2 uF/axis
(X, V)0.65um/N | (X, Y)0.60um/N (X)4.1, (18 V)0.4um/N - |(X, IO5um/N | (X, Y)O8um/N | (X, V) T.4um/N | (X, Y)1.0um/N
T T (Y)3.7um/N (Y)1.7um/N ’ : ’ ’ ’ ’ ’ ’ ’ :
70 g 500 g 300 g 1000 g 900 g 1200 g 1100 g 1200 g 2300 g
22018 Eil 220l
Aluminum Steel Aluminum
23 LR00IE 2 LR 2 2 L20101E
Black anodizing Electroless nickel plating Black anodizing
g 22E g > AUS .
BpP 48 [@W) CAD ClIOIE (2D, 3D)E WEBMA TH22E Lict

The CAD data can be downloaded (2D, 3D) on the website.

[Q THK PRECISION CO,, LTD. |

[ https://www.thkprecision.co.jp

HMZE 22|, DemoFA| 2782 orRLH2|H (F)F YR A FHAIR.
T.031-726-1585 M.010-5640-1586
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Piezo stage

Linear motion
system

X-axis
XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

Ojof| = AH|O|X|
Piezo stage Q@ Z=HI| 5 weeks

OO standard delivery period

|12 B

1 /4 Standard model

Model: PSVH80F-030U

O|SHI0|S0| RELHZ|= "ZH"AH|0|X|2] 7| 2HYLICH AEZ 3 S AJO| =0} CHAISHA| ZH| [0 USLICE.

A basic "Z-axis" stage with a moving table that moves up and down. It is available in an extensive lineup of strokes and sizes.

POINT

@ 2712] 7|70 M d52 EFot
Y 1S AEE3IEN
HiQ &l 7|3 2l AEE3 S

@ HF JHEZA He MM LHIEEO ASLICE
Z2H D Z20f "-N"2 205t AT} ¢

® M& X|O controller (P. 107)2t ©=8H AF2%tL|LCY.

@ The performance is classified into two mechanisms.

Direct-drive mechanism: Limits stroke and focuses on resolution and responsiveness

Displacement magnification mechanism: Ensures a long stroke
@ A capacitance sensor is built in as standard.

A sensor-less type (open loop motion) can be selected by adding "-N" at the end of the model number.
@ [t is used in connection with a dedicated controller — P. 107.

| psvn 21E T MPILIE e s € (D

information
» P177

27

Direct-drive mechanism Travel range
For ultraprecision
A =G
plocessing - PSVH35-006U PSVH45-012U PSVH60F-012U PSVH80F-030U
machine Model number
Single—axis
oz
Double-axis Appearance
Actuator e Closed loop 6um
Travel range
Impact Open loop 8um 16um 40 um
actuator .
T o=
Simple Resolution 1nm
actuator =
BIS 9IX 23 2 +
Piezo stage custom Repeatability shom
design examples Wat=
>
Load capacity 10N 50N
==
Gtz . GefrE 3500 Hz 2600 Hz 1600 Hz 1200 Hz
ZAFD Load
Analog Resonant freauency| 100 g 3tAl 750 Hz 900 Hz 1200 Hz 1000 Hz
controller Load
Digital Pitching/Yawing/Rolling 12" 1"
controller
LHE H dlA FESYA HAMA
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
Piezo drivers SIMAX MMt
Capaetancs 0.7 uF 1.4uF 5.4uF 13.6 uF
24
Stiffness 0.02um/N 0.03um/N 0.01 pm/N
Piezo et
motor stage Weight 70 g 150 g 750 g 1800 g
>R = e N &
Body Material Aluminum Steel
Force sensor HH X BN A20101E X Lz =2
» P.153 Surface treatment White anodizing Electroless nickel plating
A& CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Technical Dimensional drawing P. 49 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 20tet S Fhh== D Z s P63, & F0b4 HAA 2 P.189E FETHIAIR.

* See P. 53 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 22 SALfElY (F)FUCE gt FUAL.
D https://WWW.thkprecisionlcoljp T.031-726-1585 M. 010-5640-1586




I %X 2ERIQ Folls, ST Fot Hlw BE

Comparison list of mechanism, stroke, resolution, and resonant frequency

SEHYO| HE SHO|Lt DRSS F0ts BRs, AERIE TR AR ot AUS FHELICL

It is recommended that the stroke be kept to the minimum required for high responsiveness and high resolution.

P/ AE23 EErSESIES 2ls gy
Mechanism Travel range Resonant frequency| Resolution Model No.
PSVH B 3500 Hz 1 nm PSVH35-006U
12um 2600 Hz 1 nm PSVH45-012U
A 13 HPILIE
) ) 12um 1600 Hz 1 nm PSVH60F-012U
Direct—drive
mechanism 30um 1200 Hz 1 nm PSVH80F-030U
60 um 570 Hz 2 nm PSVL45-060U
PSVL 100 um 300 Hz 2 nm PSVL45F-100U
49| BCH IS 100um 380 Hz 2nm PSVL60-100U
Displacement 100 um 270 Hz 2 nm PSVL60F-100U
magnification
e Ens 150 um 190 Hz 5nm PSVL60F-150U
< 300um 180 Hz 10 nm PSVL80F-300U
PSVL |f|_1_cl’_| _'§||'I:H |]-||3|-L|§ AEZT 60um~300um C E m
Displacement magnification mechanism Travel range

PSVL45-060U PSVL45F-100U PSVL60-100U PSVL60F-100U PSVL60F-150U PSVL80F-300U

85um 120um 180 um 320um
2 nm 5nm 10 nm
+2 nm +5 nm +10 nm

5N 10N 5N 10N
570 Hz 300 Hz 380 Hz 270 Hz 190 Hz 180 Hz
330 Hz 230 Hz 260 Hz 230 Hz 160 Hz 160 Hz
1"/ 2"/2"/2" 6"/2"/2" 2"/2" /2"

FESSA HAMM
Capacitive displacement sensor

0.1%
1.4uF 2.8uF 5.4uF 2.1 uF 13.2uF
1.6um/N 2.1um/N 1.9um/N 1.2um/N 2.9um/N 1.6um/N
150 g 300 g 250 g 1000 g 600 g 2000 g
220Is ki 2R0Is Eii
Aluminum Steel Aluminum Steel
S AZ0H0IE P& LA &2 M 2Z0H0IE LA LI &3
White anodizing Electroless nickel plating White anodizing Electroless nickel plating

CAD OIOIE{(2D, 3D)S WEBOIA CI22E & = USLICH
P. 49 CAD The CAD data can be downloaded (2D, 3D) on the website.

[Q THK PRECISION CO., LTD. | A% 22|, DemoB| 23 SHAClElY (R)FUCE ot FUAIL.
D https://WWW.thkprecis]on.CO.jp T.031-726-1585 M. 010-5640-1586




Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision

ojof| = AE|O|X|
Piezo stage

Q@ HE=YI| 5 weeks
OO standard delivery period

DUFY 2

High durability model

Model: PSMVL60-060U

"5 0|2 S EHY 2 X" E MESHY Wi YdS ¢ REYLICL

A model that adopts the "metal case enclosed type piezo-electric element" for enhanced durability.

POINT
@ U AXE 7|28 E AThot AX2 Q[ 2L 20 CHot Li71440|

U™ AXEZL2 P.1812 HXESIM Q.
® ™2 XN controller (P. 107)2

=1

@ [t has a structure in which the piezo-electric element is shielded from the outside air, exhibiting superior durability
against ambient temperature and humidity.
See P. 181 for the element features.

@ [tis used in connection with a dedicated controller — P.107.

9| Sich HFtLIS

Displacement magnification mechanism

CEEB

Direct—drive mechanism

I Y AS HPILE

i e P
HIBEEIY == PSMVH60-020U |PSMVH60F-020U; | PSMVL60-060U | PSMVL60F-060U | PSMVL60-100U | PSMVL60F-100U
machine Model number B
Single-axis SUS
22
Double-axis Appearance
Actuator e Closed loop 20 um 60um 100 um
Travel range P
Impact Open loop 22um 21um P 81um 80 um 126 um 122 um
actuator . v
— o=
Simple Resolution 1 nm 2 nm 2 nm
— 8= 9IX| 2F HE P
Piezo stage custom Repeatability £ nm +2 nm +2 nm
design examples Hat= Lo
ors 50 N . 10N 10N
Load capacity -
—_
Controller o 0 gatAl 1730 Hz 1620 Hz 420 Hz 380 Hz 310 Hz 270 Hz
=PI ESIIES Load
Resonant frequenc =5
Analog RS 0D E el 1150 Hz 1370 Hz 310 Hz 330 Hz 230 Hz 230 Hz
controller Load
Digital Pitching/Yawing/Rolling INANAE 2"/2"/2" 2'/2" /2"
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

29

LHE R 26l A
Built=in displacement sensor

HEZSA H A A
Capacitive displacement sensor

MEMZ A H A A
Capacitive displacement sensor

HEMA H M A
Capacitive displacement sensor

Linearity 0.1% 0.1% 0.1%
YHAT HESY 5.7 uF o7uf L 27uF 2.7uF 2.7uF 2.7uF
Capacitance . . [ . . . .
2d
Stiffness 0.04um/N 0.02 um/N 1.11um/N 0.54um/N 2.23um/N 1.12um/N
By P
Weight 400 g 1000 g 350 g 900 g 350 g 900 g
=l HE 220ls ki 220l 8 220l ki
Body Material Aluminum Steel Aluminum Steel Aluminum Steel
HAANX M AZ00IE | RHEH UR &3 M AZO0IE| RN UE &2 M AZO0IE | RAHTH LIZE &3
Surface treatment White anodizing |Electroless nickel platingi White anodizing |Electroless nickel plating| White anodizing |Electroless nickel plating
S +EN WEBOIA CHR22E & 2 ABLICH

P. 50 [@W

w S0t A Fhh= JeE = P53, B& Fhk4= HAAE2 P.189E FESHIAIL.
* See P. 53 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

P 50 [d% CAD HioIEi(20, 3D)E

Dimensional drawing The CAD data can be downloaded (2D, 3D) on the website.

| Q THK PRECISION CO,, LTD. ]
[ https://wwwv.thkprecision.co.jp

HZ 29I, Demo¥X| 272 orRLHEH (F)FHUCZ Aofsl FoAl2.
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ool = AE|O|X|
Piezo stage

Q@ HE=YI| 5 weeks
0O standard delivery period

AEY Ol HO|X| MM LHZS M o

o
3/4 A general-purpose model with a strain gauge

Model: PSVL60-200U-S

LHE B9l MMZAM <AEQ AHOIX|>E xHESI0 H| S W& HEAYLIC
A general-purpose model that adopts the "strain gauge" as a built-in displacement sensor to keep the cost down.

POINT

Bolls2 ST A A0 OIXIX| ZotX|Th T EH XS S5

=
>

o
® X|0{ controller= P. 1078 & XSHA|7| HEZfL|CE
DS

x AEZ Q1 AHO|X| MME HEE = 6000AIZ| =YLICE 2RMS E0| COlA S2 HFFHLIT.

Although its resolution is not as high as the capacitance sensor, it ensures highly reliable position reproducibility
thanks to the feedback control.

See P 107 for the controller.

* Only the 6000 series is applicable for controllers for strain gauge sensors. Additionally, the end of the model
number will change from C to S.

| Psvir=-s CEE@D

Mioglsl mumiser PSVL60-200U-S PSVL60-400U-S

28
Appearance

Closed loop 200 um 400 um
AEZ3
Travel range
Open loop 250 um 410um
=S 20 nm 50 nm
Resolution
g 9IX 3L Fx
Repeatability +20 nm £50 nm
LH35t=
Load capacity 5N
==
o e 390 Hz 270 Hz
RN ESIES Load
Resonant frequency 235
Y er, e 260 Hz 175 Hz
Load
Pitching/Yawing/Rolling 2"/3"/2"
LHE B HA AEY QN HOIKI AL B2 4l A
Built=in displacement sensor Strain gauge sensor
Linearity +0.2%
AHAT HEHES
Capacitance 6.80F
24
St 2.2um/N 4.9um/N
Xl 2k
Weight 8004
=H HE 220Is + 8
Body Material Aluminum + Steel
HEXHe 28 SI0I0IE + dIOIHE
Surface treatment Black anodizing + Raydent
AEX+=
Dimensional drawing P. 51 CAD

w S0t A Fhh= JeHE = P54, ST == H A0 CHoHM = P. 1892 & 10GHAID| BIZILICH
* See P. 54 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | HIE 20|, DemoX| R4S SHRCIR|Y (F)ZU0 2 oHafs) FHAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision
processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

ojof| = AE|O|X|
Piezo stage Q@ EZ=YD| 5 weeks

prera gy =

OO standard delivery period

E Tl S (o ||
-rJ-I' = L] =
With an opening model
4/4 Model: PKVL64F-100U

O|F EllO| S0 =2t 22 EX|3l 20X ZFotLf 2H0|F ZHA S0 Ha[FFL|Ct.
It has an opening (penetration hole) on the moving table, making it convenient for laser beam transmission and
microscope focusing.

POINT

® St 20| A= 0|5 HIO|S0| Jot= SZ0|= "Z =" AH|O|X|YLIC.

HE TG 99 WA} LRE0f YSLICY,
2 #HS B0 "-N'Z R0{510] HADL QIS (QF 2T SI)E MekS 4 YLIC

=]
® T8 H|0f controller P. 1072 F&6H0] AFE2fLICE.

@ A '"Z-axis" stage with an opening and a moving table that moves up and down.
@ A capacitance sensor is built in as standard.

A sensor-less type (open loop motion) can be selected by adding "-N" at the end of the model number.
@ |[tis usedin connection with a dedicated controller - P 107.

Direct-drive mechanism  Displacement magnification mechanism

I IH 15 HPIL|S Q| Sl HFILE CEED

EE - P - - -
Model number PKVH60-012U PKVL64F-100U PKVL100-100U PKVL84F-300U
Glf:
Appearance
AEEs Closed loop 12um 100 um 300 um
Travel range [
Open loop 16 um P 110um 130 um 370um
2als P
. 1 nm [ 2 nm 10 nm
Resolution [
gr= 9IX 28 FE .
+ - +: +
Repeatability i nm [ +2 nm +10 nm
LHat=
Load capacity 10N 10N
=S H
- Uil 2500 Hz . 480 Hz 480 Hz 210 Hz
ERESIES Load P
Resonant frequency 235 Lo
100 g 1400 Hz L 340 Hz 350 Hz 170 Hz
Pitching/Yawing/Rolling IRAUE 1"/2'/1" IRINEE 111
L& Sl dA FESSA MM Do FESSA HAMM
Built=in displacement sensor | Capacitive displacement sensor | | Capacitive displacement sensor
Linearity 0.1% 0.1%
SISt 2.8uF N 2.8uF 6.8UF 6.8uF
Capacitance < [ ©H ©H cu
24 Do
S 0.02um/N 1.1 um/N 1.0um/N 2.8um/N
R ) .
Weight 50 g P 400 g 500 g 550 g
=H HE 22015 220|= + # 220l 2201z + M
Body Material Aluminum [ Aluminum + Steel Aluminum Aluminum + Steel
HHHe 38 LRO0IE DR L20H0/E + R UL &3 28 LRO0IE 2HL20I0IE +2 8l LIZ &3
Surface treatment Black anodizing i1 Black anodizing + Electroless nickel plating Black anodizing Black anodizing + Electroless nickel plating
AT 4 E CAD GIOIEI(2D, 3D)2 WEBUIA 2R & 4+ USLICH
Dimensional drawing P. 51 CAD v P. 51 CAD The CAD data can be downloaded (2D, 3D) on the website.

w 2ot A Fhb= JeHE = P54, ST == H A0 CHoM = P. 1895 & 10GHAID| BIZELICH
* See P. 54 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 23 ShALfElY (R)FUCE gt FUAL.
D https://wwwihkprecision.Coljp T.031-726-1585 M. 010-5640-1586




AH|O|X| X2 £H7t gf2 2- (#F) PKVL60-

Thin body

100U

PKVL60-100U PKVL60-200U ‘ PKMVL160-200U

v |
Thin body

100 um 200um 200 um

120um 280 um 220 um

2nm 5nm 5nm
+2nm +5nm +5nm
5N 10N
380 Hz 350 Hz 150 Hz
260 Hz 230 Hz 110 Hz (at 500 @)
2'/2" /2" 2"/2"2"

HEGA BN

Capacitive displacement sensor

HEHS A HIA

1Capacitive displacement sensor

0.1% 0.1%

2.8uF 6.8uF 12.8uF
2.1um/N 2.7um/N 2.4um/N

250 g 250 g 1200 g
220l + i 220ls
Aluminum + Steel Aluminum

2 LRO0IE + RN LIE &=

Black anodizing + Electroless nickel plating

2 L=R00IE

Black anodizing

P.52 [€W

EIP. 52

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HZ 22, DemoFA| 27g2 orRLH2|H (F)FHS= Ay
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision

oo = AE|O|X|
Piezo stage

XYZZ0| 2X| X2 £l 35 moj|= AE|o|X|2] 7|2 Lt

NeE g

Standard model

A basic 3-axis piezo stage with the X, Y and Z axes integrated.

Model: PSVH80-030U

POINT

@ 3= UN| LEO| XYZH
@ 3= HEE2{Z HojLch

4 2740l X[ Xetel AAH A E S YLIT
= 80| SEH FAIL.

[

2
C

AH|O|X| Y LICt.
P. 107

Contact us for more information.

An XYZ-axis stage with a 3-axis integrated structure.
It is controlled with a 3-axis contraller. » P. 107
We also provide custom designs that are optimized to your needs.

3FEHOUH HESH
3-axes controller

x2S WIS
Direct—drive mechanism

BAQ[ &tch L&
Displacement magnification mechanism

CEEB

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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LHE Biel dA
Built=in displacement sensor

FESHA He dA
Capacitive displacement sensor

EERSE=

h "
(DRI S PS3H70-020UA PS3H120-030U PS3L100-080UA PS3L68-100U
machine Model number
Single—axis

oz
Double-axis Appearance
Actuator Closed loop | (X,Y)20um , (Z)12um (X,Y, 2)30um (X,Y)80um , (2)20 um (X, Y,2)100pm
Travel range ;
Impact Open loop (X, Y)22um , (Z)15um (X, Y, Z2)40um (X, ¥Y)110um , (Z)23 um (X,Y,Z)120um
actuator . :

- — oS
Simple Besellufiten (X, Y, Z2)1 nm (X,Y)2 nm, (Z)1 nm (X, Y, Z) 2nm

e o= x| 28 HEE
Piezo stage custorn Repeatability (X, Y, 2)£1 nm (X, Y)£2 nm, (Z)£1 nm (X, Y, 2Z) £ 2nm
design examples 5=

- o= 10N 10N 5N

Load capacity
o=
Ceriirellsi o Vel 970 Hz 740 Hz 400 Hz 250 Hz
ZAFD Load

Resonant frequenc: =5
Analog S (CticaAcl) 770 Hz 540 Hz 330 Hz 130 Hz
controller Load
Digital Pitching/Yawing/RoIHng 14 21/ /o0 o1/ /o0 4"/4" /2"
controller

FAL B1S] 4

Capacitive displacement sensor

Linearity

0.1%

0.1%

&N AT FHA S

Capacitance

(X,Y)2.15, (Z)5.4 uF

(X,Y)6.8, (Z)2.8uF

(X,Y)6.8,(Z)28uF

(X,Y)1.4,(Z)28uF

i | oovozennen | ORGISE ORI |
V\i%ht 1700 g 900 g 700 g 400 g
ggogly M;Ht;érlial s?ze\ Aluminum Aluminum
Surgc% tj?egtlme t Eigrzlfelgls%r‘wiii plating White anodizing White anodizing

Dimensional drawing

EIP. 55

CAD

BP.

SISIN CAD

# 20tet STFM=2] JeHZ=EP. 59,

SAF0Ob= H A0 CHohM= BEIP. 189 § XA AIL.
* See P. 59 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

| Q THK PRECISION CO,, LTD. |

[ https://www.thkprecision.co.jp
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ool = AE|O|X|
Piezo stage

Y BY

High durability model
2/4 . /

Model: PSM3L160-100U
"S5 A0l S EIY YT AX"E ALESHH L ES = REYLIC

A model that adopts the "metal case enclosed type piezo-electric element" for enhanced environmental durability.

©® YTAXE QY| ZRE AMEHY 22 29| 2L 550 Ciet Li740[ FO{E LTt
81

® 0|F E|o|£0f £ 20| gl= & (PSM) 1t £1t 20| U= ZE(PKM)O| ASLITY.

@ |t has a structure in which the piezo-electric element is shielded from the outside air, exhibiting superior durability
against amb ient temperature and humidity.

See P. 187 for the element features.
@® Mobile tables come without (PSM) or with (PKM) an opening.
@ |t is used in connection with a dedicated controller = P. 107.

E = K=} E S -0l
Fitg: 93 Fitg: U3 C €D
Without opening With opening
yu PSM3L160-100U N PKM3L160-100U
Model number
oz
Appearance
Closed loop 100 um 100 um
Travel range
Open loop 130 um 130 um
2os o
Resolution 2 nm [ 2nm
gs X 2 FEs .
Repeatability +2 nm P +2 nm
LH5t=E P
Load capacity 10N [ 10N
=S H
B Dl 220 Hz . 250 Hz
DR=EGLF Load P
Resonant frequency 235 Lo
Y er, e 210 Hz . 230 Hz
Load Lo
Pitching/Yawing/Rolling 3'/2"/2" 3"/2"/2"
LHE B9 dIA FHESA B dIA HESA Hel AN
Built=in displacement sensor Capacitive displacement sensor Capacitive displacement sensor
Linearity 0.1% P 0.1%
&4H AT BN B 12.8 F/axi Do 1281 F/axi
Capacitance -SHF/axis P .8 F/axis
2A Do
ST (X)0.69um/N,(Y)0.32 um/N,(Z)1.02um/N ( )0.69um/N, (Y)0.32um/N, (Z)1.02um/N
By P
Weight 1.6 kg P 1.5 kg
=H HE L20Ise 3, AdelelA 2 LR0IsE3, AHQU2A 2
Body Material Aluminum a\loy Stainless steel Aluminum alloy ,Stainless steel
HEXHel 2T L20I0IE, R LB &2 28 YR0I0IE REdH LIZ &=
Surface treatment Black anodizing ,Electroless nickel p\atmg Black anodizing ,Electroless nickel plating
Dimensional drawing P. 56 P. 56

= See P. 59 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness

| Q THK PRECISION CO., LTD. | HIZ 20| DemoXH| QS SIRCIR|H (X)EU0 2 HRLH| ZAAS.
[ nttps://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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Linear motion
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X-axis
XY-axis
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alignment

For objective
lens focusing

Horizontal
type
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Box type
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For ultraprecision

ojof| = AE|O|X|
Piezo stage

XYZ = |

3/4

LHE 812l MIMEM <AEY|Q H|O|X|>F XHEHS}0] H]

A

L7

AEZ|Q Ao|x] A e] AE|O|X]

A general-purpose model with a strain gauge

HE=YI| 5 weeks
OO standard delivery period

g2 W YayYL

[=]

Model: PS2L.80-200U-S
+PSVL60-200U-S

(=]
A general-purpose model that adopts the "strain gauge" as a built-in displacement sensor to keep the cost down.

POINT

® XY= YHALzx A&

225t XY=t 2502 L2560 ot 2Lt

@ 2olis2 Y™ A MIAof OJX|X| £5tX|2t, D= HOE &
UASLICH

@ 3= HEEZZ HofEtL|Ct P.107

% AE22l H0|X| MAS HES2|= 6000428 HGELICE

EO[X|S =%

HEHS 20| ColM S22 HFEL|CE,
® This XYZ-axis stage combines an XY-axis integrated type stage and Z-axis stage. The stages can be separated
and used as individual XY-axis and Z-axis stages.

O ot XYZ3= AH|O|X[L|Ct.
2

@ Although its resolution is not as high as the capacitance sensor, it ensures highly reliable position reproducibility
thanks to the feedback control.

@ |tis controlled with a 3-axis controller.

- P.107

* Only the 6000 series is applicable for controllers for strain gauge sensors. Additionally, the end of the model
number will change from C to S.

AEZT
Travel range

(XY) 200 ym + (Z) 200 ym

AEZT

00 00
Travel range(XYM i +(Z)4 a c E m

h B |
HIBEEIY N (XY) PS2L80-200U-S| (Z) PSVL60-200U-S | PS2L90-400U-S PSVL60-400U-S
machine Model number :
Single—axis
oz
Double-axis Appearance
Actuator AE23 Closed loop (X,Y)200 um 200 pm (X,Y)400 um 400 um
Travel range

Impact Open loop (X,Y)230 um 250um (X,Y)430 um 410 um
actuator a1

— oS
Simple el (X,Y)20 nm 20 nm (X,Y)50 nm 50 nm
actuator -

gh= 9IX 28 3 4 190 (X.Y)£50 150
Piezo stage custom Repeatability (X.Y)£20 nm +20 nm ,Y)£50 nm +50 nm
design examples 5t =
ors 5N 5N 5N 5N
Load capacity
o=
ezl . 0 g=etAl 170 Hz 390 Hz 155 Hz 270 Hz
ZAFD Load
Resonant frequenc: =5

Analog ] 125 Hz 260 Hz 125 Hz 175 Hz
controller Load
Digital Pitching/Yawing/Rollmg 21/3" /2" 21/ 3"/ o 51/3"/2" 21/3" /2"
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

35

LHE 9 HA
Built=in displacement sensor

AEC HOIXKIA HAMA
Strain gauge sensor

AEYQI HOIXKIA] HAMA
Strain gauge sensor

| AEQ HOIXIA HLIHA

Strain gauge sensor

AEQ HOIXI A HAMA
Strain gauge sensor

Linearity +0.2% +0.2% +0.2% +0.2%
g%iﬁli;ﬂc%% 2.15 uF/axis 6.8 uF 6.8 uF/axis 6.8 uF
£ (X.Y)6.2um/N 2.2um/N (X,Y)5.0um/N 4.9um/N
Stiffness ' . s . X
g
Weight 350 g 300 g 450 g 300 g
=H HE 220l + i 220l + M 220l + i 2201z + M
Body Material Aluminum + Steel Aluminum + Steel Aluminum + Steel Aluminum + Steel
HHHe AT L20H0|E + RAGH LIZ C3 | 2E LROI0IE + HOIHE | | 2F L2O0IE+ WA LA C2 | 2E LR0OI0IE + HOIHE
Surface treatment | Black anodizing + Electroless nickel plating Black anodizing + Raydent ‘ Black anodizing + Electroless nickel plating |  Black anodizing + Raydent
P ES=

Dimensional drawing

EIP.

56

B3P,

56

# 20tet S Fhh== D ZE= P60, & Fhb HAAR2 P.189E FERGHYAIRL.
P.

* See P. 60 for the graph of the load and resonant frequency, and see

| Q THK PRECISION CO,, LTD. ]

[ https://wwwv.thkprecision.co.jp

189 for the relationship between the resonance frequency and responsiveness.

HZ 29I, Demo¥X| 272 orRLHEH (F)FHUCZ Aofsl FoAl2.
T.031-726-1585 M.010-5640-1586



ool = AE|O|X|
Piezo stage

XYZ Z|

0|3 Ef|o]

2 Y0 2R (R 2)E

Ax|sf #01

=S

o, 1=

ey =

.I
=

Q@ HZEZEI| 5 weeks

0O standard delivery period

= — (|}
Eiznd
With an opening model

21719 F2 EetlHEO]| of

Model: PK3L150-300UA

2 FBLICE

It has an opening (penetration hole) in the center of the moving table, making it ideal for performing precision
alignment for microscopes and analytical instruments.

POINT

® 0|3 HO|S0| Tt 22 GX[eF 35 YA 22| AH|O|X[YLICE
® HO|FOo|Lt 24 7[7|ef Zehet 7T ?|X| =70 Hetetlct
® 3= HEEHE HOLIL). P.107

@ A stage with a 3-axis integrated structure that has an opening (penetration hole) in the moving table.
@ |t is suitable for high-precision position adjustment in use with microscopes and analytical instruments.

[t is controlled with a 3-axis controller.

- P107

Ay s WS
Direct—drive mechanism

wQ| S o

tHE

Displacement magnification mechanism

(@ JRoHS

=kl
Model number

PK3H130 PK3H150
-030UA -050UA

PK3L150
-100UA

PK3L150
-100U

PK3L150
-200UA

PK3L150
-300UA

22
Appearance

>N

AcES Closed loop | (X,Y)30um, (Z) 20um| (X,Y)50um, (Z)30um i(X,Y)IOOum, (2)30um| (X, Y, Z)100um | (X,Y)200pm, (Z)100pm | (X,Y)300um, (Z)100pm
Travel range Lo
Open loop | (X,Y)40um, (Z)25um | (X,Y)55um, (Z)35um {1 (CY)120um, (Z)35um | (X.Y)160um, ()125um | (X.Y)220um, (Z)125um | (X, Y)370um, (Z)125um
=ols .
el (X, Y, Z)1 nm (X,Y)2 nm, (Z)1 nm D X,Y)2nm, (Z)1 nm | (X, Y, Z2)2 nm (X,Y)5 nm, (Z)2 nm [(X,Y)10 nm, (Z)2 nm
= fIx 28 3= Y, Z)£1 X, Y)+2 7)1 P X, Y)+2 7)1 X, Y, 2)£2 X, Y)£5 VALYA X, Y)£10 Z)t2
Bty (X, Y, Z)£1 nm | (X, V)2 nm, (Z)t nm3 i(. 1x2nm, ()t am | (X, Y, 2)£2 nm | (X, Y)£5nm, (Z)£2 nm | (X, Y)£10 nm, (Z)£2 nm
Liat=
Load capacity 10N 10N
o=
s Ugehil 820 Hz 670 Hz 430 Hz 350 Hz 280 Hz 210 Hz
E=rSESES Load
Resonant frequency 235
100 A 680 Hz 580 Hz 390 Hz 300 Hz 240 Hz 190 Hz
Pitching/Yawing/Rolling 2"/2" 2" 4"/4"/4" 2"/2" 2" 2"/2" 14" 2"/2" /4"

LHE H9 dlA
Built=in displacement sensor

S A HH A
Capacitive displacement sensor

FESSA HAMM
Capacitive displacement sensor

Linearity

0.1%

0.1%

AHAT HEES
Capacitance

(X,Y)68, (2)43uF

(X.Y)9.6, (2)6 8 uF!

{(X, V)96, (2)68uF

(X,Y)136,(2)68uF |(X,Y)956,(Z)68uF

(X, Y)019.2,(2)68uF

24 (X, Y)0.08, (X, Y)0.1, (X, Y)0.3, (X)0.5, (Y)0.7, (X)0.8, (Y)1.0, X)1.4, ()18,
Stiffness (2)0.19um/N (2)0.2um/N (2)0.2um/N (Z)1.1um/N (Z)1.1um/N (2)1.3um/N
Az
Weight 1100 g 1300 g 1300 g 1300 g 1200 g 1200 g
2l HE 220 + i L 2LR0E+ 2205
Body Material Aluminum + Steel i Aluminum + Steel Aluminum
HOHHel 2 L20I0IE + Wl LI &2 2R00IE + REN LY 52 2 L200IE
Surface treatment Black anodizing + Electroless nickel plating Black anodizing
QAR+

Dimensional drawing

BP. 57

=P 57 (@B

CAD OIOIE{(2D, 3D)S WEBOIA CH22E & = USLICH
The CAD data can be downloaded (2D, 3D) on the website.

# 20otet S Fhh== D ZE P60, S& Fhb HAA2 P.189E FERGHYAIRL.

* See P. 60 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp
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28

PS1H

ojof| = AE|O|X|
Piezo stage

(=]
=

Di

o K45

mensional drawing

Standard model

AH 25 H5tE
Direct—drive mechanism

CAD

CAD ClIOIE (2D, 3D)E WEBOIAN Ct22E & =+
The CAD data can be downloaded (2D, 3D) on the website.

o)
A

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

37

PS1H25-006U (-N)

4-¢2.4 Holes ¢4 C'bored Depth 10

AEZF
6pm 4-M2 Depth 3
Travel range
S — ,,
< N
/ 9 m]a e ‘
S ” : —e/Y
" E—) ®- =4 -
[ \' 10 o E
20 R
13.4 S| 2
30 sl S
Al [P=
PS1H45-012U (-N)
) 4-M2 Depth 4
AEZ23 1 12um 4-48.5 Holes. 46.5 C'bored Depth 9.5
Travel range i T
@ /é | @
0N O ] ‘ °
O Ii|om|
~ | | o —
@= ~8j | — €
El =
o
= o
@ o
20 2 8
32 o 5
25 S 2
45 o B

f[ = =

PS1H40F-020U (-N)

AE23: 20 pm
Travel range

4-43 .5

Holes, 6 .5 C'bored Depth 3.2

4-M2.5 Depth 5

o

(The backside

is the same)

02HT Depth 4 55 M2.5 Depth 5

.y
Cs——
2Qg2 : g
s P
SH—H & o
eI E
18 o o
26 ° °
a7 208
34 O O
50
a L)
(%)

PS1H80-030U (-N)

4-04.5 Holes, $8 C'bored Depth 9.5

6-M4 Depth 6
6-M3 Depth 6
N .
AE=23: 30um © | [ I
Travel range fd / - g
/1 .
O lolo|ola °
00 [©O|=|w| ™|
o
~ P S
AREI s
L LI ) a
D) 8
o
16 | 16 3
25 25
70
58
80

| Q THK PRECISION CO., LTD. |

[ https://wwuwv.thkprecision.co.jp

PS1H35-006 (-N)

4-¢2.4 Holes,¢4.4 C'bored Depth 10

4-M2 Depth 3

AEZ3: 6um
Travel range

35
20

25
15

PS1H60F-012 (-N)

155

Piezo Cable (2 m)

Sensor Cable (2 m)

643 Depth 6
6-M2 Depth 4

AE23 12 um
Travel range

60

PS1H60-020 (-N)

20
795

Piezo Cable (2 m)

4-$4 .5 Holes, $8 C'bored Depth 9.5

6-V3 Depth 6
6-M2 Depth 4

AE23: 20 um

Travel range

60
40

%)
4
|

e

B 4

PS1H80F-030U (-N

)

Piezo Cable (2 m)

4-$4.5 Holes, $8 C'bored Depth 13.5

6-M4 Depth 6
6-M3 Depth 6

AE23: 30 um

Travel range

80

HE 22|, DemoEA| RF2 St=Lh2H (3

R CERE LSS

T.031-726-1585 M. 010-5640-1586

o Cable (2 m)

2

Sensor Cable (2 m)

Sensor Cable (2 m)

L
Nl
(Zm)H

Sensor Cable

SLICH
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.
- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

PS1 L 49| =tol HIPtLIE
Displacement magnification mechanism

PS1L45-030U (-N) PS1L40-050U (-N)
4-42.4 Holes, 4.4 C'bored Depth 16 4-48.2 Holes, 46 C'bored Depth 3
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é%# rariay L. {19
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50 2 18
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= || 98 Jﬂﬁ .
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©

Travel range é
(Zare
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ol = AE[0|X]

Piezo stage

Y X+ E
Dimensional drawing

X=

Z/\
‘\ CAD
. X

CAD CIO0IE (2D, 3D)E W

=2 LYFM ZE Hioh durability model

AHE 1S HPLE
Direct—drive mechanism

PSM1H

EBUIAM CI2ZE & & USLICH
The CAD data can be downloaded (2D, 3D) on the website.

PSM1H60-020U (-N)

AEZT

Travel range

20 um

4-04.5 Holes, 8 C'bored Depth 13.5
6-M3 Depth 6
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PSM1H80-060U (-N)

4-p4.5 Holes, ¢8 C'bored Depth 8 2-Sensor Position Adjustment Screws

6-M4 Depth 8
AEZ3: 60 uym 6-M3 Depth 6
Travel range @ 7
\\P
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PSM1L

2-Sensor Position Adjustment Screws

49| 2tch HI3tLIE
Displacement magnification mechanism

Piezo drivers

PSM1L70-100U (-N)

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

39

AEZ3: 100 pm © ®
Travel range [4 MH EN
qg9R
1
(? [& 14
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o
O |ls %
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2 8 38
< 5 85
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= || 3%
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2-Sensor Position Adjustment Screws
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

AEQQ AHO|X] MM LA HE Bl A general-purpose model with a strain gauge

(=]
O o

PS1L60-200U-S
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ol = AE[0|X]

Piezo stage

X = TLA
SHUFLF

Resonant frequency diagram

H Ocl
7 I = = Standard model
PS 1 H Y 1S WP E PS 1 L B4 2ol HIPtLIE
Direct—drive mechanism Displacement magnification mechanism
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=2 L FM B EI Hioh durability model

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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PSM 1 H Y A3 WL E PSM 1 L 1| =tof HIPHLE
Direct—drive mechanism Displacement magnification mechanism
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- The diagram shows changes in resonant frequency according to the load applied to the stage.

- The diagram may vary depending on the shape of the article mounted on the stage, position of the center of gravity, or moment load.

AE E_-"Ol_l 7-"0le ﬂA-I Lﬂgg E% A general-purpose model with a strain gauge
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Piezo stage Dimensional drawing

7IE n. EE" Standard model
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Direct—drive mechanism
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Axis The CAD data can be downloaded (2D, 3D) on the website.
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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- The diagram shows changes in resonant frequency according to the load applied to the stage.

- The diagram may vary depending on the shape of the article mounted on the stage, position of the center of gravity, or moment load.

AEY Q AHO|X| MIM LHA B A general-purpose model with a strain gauge

PS2L** -S

200 : :
@ — PS2L80-200U-$
@ —— PS2L90-400U-$
@)
150 -
—_ @
N2
g
£ 100 SN
i s A
[ong \
\\
\
50
0
0 200 400 600 800 1000
S5 [g]
Load
E —||. = gy i
ith an opening model
T4 = = pening
PKZH Y s ML E PK2L HH Q| Sl HIPHL| &
Direct—drive mechanism Displacement magnification mechanism
2000 : : 500 : :
@ © —— PK2H100-030U @ ) PK2L60~020U-N
@ PK2H130-030U @ PK2L100-080U
® PK2H150-050U ® 3 —— PK2L64-100U
N \2 @ —— PK2L76F-100U
\® 400 ® ® —— PK2L130-100U |
1500 @ \ \ ® —— PK2L150-100U
\ \@ PK2L150-200U
. . \ ® PK2L150-300U
N2 N © a _
= ¥ 5 300 ® PK2L280-200U ||
=T 1000 \\\ o
KF & KF &
RI 2 —— RI2
Mo \§ Mm@ 200 - NN —
© \%
500 ~
100 —
\
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
ETE5t [g] M6t (gl
Load Load
[ Q THK PRECISION CO., LTD. | X Z 20| DemoXtt| QHE SHRCH2|H (Z)=YUO 2 ofaks| ZAA|Q.

D https://wwwlthkprecision.CO.Jp T.031-726-1585 M. 010-5640-1586



Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision
processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

49

T = z
M ERa: [PV 2|8 X|FE Z = ; 1 | [T cAD HOIEI(2D, 3D)E WEBOIK CI2RE & 4
Piezo Stag e Dimensional drawing Aol N The CAD data can be downloaded (2D, 3D) on the website.
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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- The diagram shows changes in resonant frequency according to the load applied to the stage.
- The diagram may vary depending on the shape of the article mounted on the stage, position of the center of gravity, or moment load.
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E':—;_' A general-purpose model with a strain gauge
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Piezo stage

Y xF=

Dimensional drawing

Piezo stage

Linear motion

=3 Zh Y CAD OIOIE{(2D, 3D)E WEBOIA Ct22E & =
XYZ = @] =L
Axis X The CAD data can be downloaded (2D, 3D) on the website.
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As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure

o Lot ULich,

If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided
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Dimensional drawing
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Direct—drive mechanism
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CAD OIOIE{(2D, 3D)E
ASLICH
The CAD data can be downloaded (2D, 3D) on the website.
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- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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- The diagram shows changes in resonant frequency according to the load applied to the stage.
- The diagram may vary depending on the shape of the article mounted on the stage, position of the center of gravity, or moment load.
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Piezo stage

SIE - 37
Tilting/Rotary

2|7 EtEY

Rotary type
1L EfY

Goniometry type ...

E X Xo

e9 7% 58 efg)

Tilting (+ rise/fall) type e

.|.|-o|' |]|E‘_-| °'|E'_|-0||]'|

For optlca\ mirror alignment ...

ool = &0 ofst 3| HMO|L} 2t X7HO| JHs LI,
2 M2 otF HX| T DEFIF0|Lt Z=R 8 S0| FofLt FetC|Hfo|A Q| DjM|Zt HEfQIHEL}
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The rotation and angle can be adjusted with a piezo drive.
Each stage excels in high-speed oscillation and angular resolution despite a slight angular displacement, and is suitable for
applications such as minute-angle alignment for an optical device and precision face matching.

Ehd el x|ofl ofet 2| Jt0|E 7]+t

[
A rotary guide with an elastic hinge mechanism

8|7 910l E J|+Lof EhY SIX|E AHE4 SO

Y 8 TxIS M

MEERl iciA0 ols 1HY SIHSAS BAAUSLICL
Op&robE oL glof SE D DMl 20| HofLtd,
0j22t £ S of LT

Elastic hinges are used for the rotation guide mechanism to enable
highly accurate rotation without backlash.

With no friction or abrasion, the product excels in smooth and high-
speed motion, and is suitable for the adjustment of minute angles.

o
271 X}
Piezo—electric element

OO E AKX e SIXI0 28 3| A 0]0] Xl
Image of rotation with a piezo element and an elastic hinge

o . .
6%0“ Application examples
oY=y ®JHHIE[ =Y ©2{[0[x{ & AL
Optical axis adjustment Cavity adjustment Scanning laser beam
©2i|0|X{ 7t5 OZE XY @ Hio|2

Laser processing Tilt adjustment Biophotonics
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Lineup

o §P.:_" E|'?=I Rotary type

\') @0|S E|0|S0] D2 2|T3h= EfYLCt.

@ This is a stage in which a table minutely rotates.

kel F 0 =2 =0olls
Model number Deflection angle Resolution
PT1C80-050S SO0 014° 0.05'[$1=0.24 i rad
=0.2 mrad

_ 800"[#]=0.22° "R
PT1C60-800S 23'9 mrad 0.05"[#]=0.24 urad

_ 1800"[#]1=0.50° "R 1
PT1C60-1800S -8'7 mrad 0.2'[#]=1.0urad

J_'-l-|9 E|'?=I Goniometry type

)
A @05 E0|= T Eo| Jh e SO oM St EfYYLICt,

S

@ This table performs a rotational motion around a virtual pivot point
outside the moving table face.

kel Z0 =2 =0olls
Model number Deflection angle Resolution
_ 300"[#1=0.08°
PT1G100-300S 21’5 mrad
- - . 0.02"[#]=0.10urad
PT1G100-5008 S0UmIT.14
=2.4 mrad

6 BEQt 7 X3 Tilting (+ rise/fall) type
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@ The tilting and rise-and-fall type has a structure in which three
independent piezo elements are arranged, and is capable of aligning

an arbitrary tilting motion (6x and By), and a rise or fall motion ()
with kept tilted.

= 30 B2 23S
Model number Deflection angle Resolution
PT1T60-500S 500"[Wzg.'l4r;rad 0.02"[#1=0.10 i rad
PT3V8OF-400S HooIpi= 0.02'[#10.10 4 rad
PT3V100-800S weooiml=nes 0.04'1%10.19 4 rad
got 0|2 dERIHER  ror optical mirror alignment

=3t o|0| x|
Image of the motion

S o[0lx|
Image of the motion

2t 0[0|X|
Image of the motion

& Pivot point

Piezo—electric element

S IHOI A= M 2E822M ALZO| HE|SH F LTt
201X B A9, 0l Y FrUHE £ HYL|CH

@ An optical mirror is provided to facilitate the use for fine angle adjustments.

@|deal for laser beam scanning and precision mirror alignment.

1% 2E (6x) 2% 2E (oxoy) o2l @Al
1 axis tilting 2 axes filting Mirror
mounted
( (s
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope

ol = AE[0|X]

Piezo stage Q@ H=YD| 5 weeks

prera gy =

OO standard delivery period

¢|H EfY
Rotary type

N

Tilting/rotary

Model: PT1C60-1800S

POINT

o AH|O|X| LTt S% 0|0|X|
Image of the motion
@ EZ HHSUA H19 NI LIFE|Of UBLICE
EESH HRIMME LY .
DHE D E0 "-N" 2 20 (HeMIM gi2, LE RX 3%)

=
® T8 X0 AEE2| P. 1072 F&5H0] AFSELICH

@ A stage where the moving table rotates in small amounts.

@ A capacitance sensor is built in as standard.
A sensor-less type (open loop motion) can be selected by adding "-N" at the
end of the model number.

@ It is usedin connection with a dedicated controller = P.107.

IPT1C CeE™D

information
» P177

63

tub Sk
o Modeﬁ’number PT1C80-050S PT1C60-800S PT1C60-1800S
For ultraprecision
processing
machine
Single—axis
22
Double-axis Appearance
Actuator
50"[#1=0.014° 800"[#]=0.22° 1800"[#]=0.50°
Lﬂffai‘or /0 =2t R =0.2 mrad =3.9 mrad =8.7 mrad
: Deflection angle |\ 1 op 94'(#1=0.026° 940'[#]=0.26° 2300"[®]=0.64°
Simple =0.5 mrad =4.6 mrad =11.1 mrad
actuator ey
Piezo stage custom R:;glu?on 0.05"[#]=0.24 urad 0.05'[#1=0.24 urad 0.2"[#%1=1.0urad
design examples b= oz 2F Ao
A +0.05"[#]=£0.24 urad +0.05"[#]=£0.24 urad +0.2"[#]=x1.0urad
Controller LHat=
Load capacity 10N
Analog 0 g otAl 5550 Hz 640 Hz 240 1z
controller DRFEAL* Load
L Resonant frequency 25
Dlgltta‘n 1009 L?J}aAdl 3080 Hz 250 Hz 160 Hz
controller
LH& He dlAM FESTA HAMM
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers 2ILI0i2IEl o0
Linearity -e 7o
Piezo drivers OIMAKI HA =2t
’ Capagitance 2.8 uF 2.8 uF 3.4 uF
QUE 24 f i "
Moment stiffness 15" 1/Nm 2500"(#1/Nm 2300"[#1/Nm
Piezo er
motor stage Weight 250 g 200 g 300 g
» P127 -
=H HE )
Body Material Aluminum
Force sensor HEXHe 28 2R00IE
» P.153 Surface treatment Black anodizing
Y X+= CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Technical Dimensional drawing P. 67 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 2otet B8 Fhh D Z= P67, SAFU==2 HAAN ol M= P.1895 F1GHAID| BHEILICEH
* See P. 67 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | HIZ 22, DemokHt| RHS ST H (F)FUOR Kl2fs FUAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




ol = AE[0|X]

Piezo stage Q@ T=HI| 5 weeks
OO standard delivery period

229 § L Ef g

Tilting/rotary & Goniometry type

Model: PT1G100-300S

POINT

@ 0|3 H|O|ST 52| IHYHE S22 3T S25h= AH|O[X|YLICH S 0l0Ix|
Image of the motion
@ H= ZHEYA HR A LIFEIO ASLIC
Lot MM E LYK Gs 22 USLIL -
Y T 2o -N" 2 ROl (U MM g8, 2F 21 &%) §p Pvoteon
@ TE X AEZY P. 1072 o ALERLICH

@ A stage that rotates around an virtual point outside the surface of the moving
table.

@ A capacitance sensor is built in as standard.

A sensor-less type (open loop motion) can be selected by adding "-N" at the
end of the model number.

@ It is used in connection with a dedicated controller = P. 107.

| PT1G Ce@B

el
Modal number PT1G100-300S PT1G100-500S
2|2
Appearance
I Closed loop 300 [W]i(]).g?mad 500 [W]igj‘ﬁmad
Defection angle " ]= ° " = °
Ceegloon 100 [W]_:.(]):; Tmrad o0 [W]':.g:;?mad
== " -
Resolution 0.02"[#]=0.10 urad
8BS (X 2 HE " .
+ =t
Repeatability +0.02"[#]=+0.10 yrad
LHSHS
Load capacity 20N
==
. e e 260 Hz 260 Hz
XD Lozd
Resonant frequenc! =1
RS e el 230 Hz 240 Hz
Load
LHE B2l dA FESYA HAMM
Built=in displacement sensor Capacitive displacement sensor
EI.LIOEIEI 0.2%
Linearity
I PSERYNIRSPSE=S
Capacitance 4.80F
E—X > bEIM I "
M o, 29"[#1/Nm 69"[#]/Nm
g
Weight 7000
=H HE 220l +
Body Material Aluminum + Steel
HEXHel & LRO0IE + R LIZ &=
Surface treatment Black anodizing + Electroless nickel plating
AEX+E CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Dimensional drawing P. 68 CAD The CAD data can be downloaded (2D, 3D) on the website.

# 2otet B8 Foh e Z= P.68, SAFM==2 HAAIN ol M= P.1898 & 1GHAID| BHEILICEH
* See P. 68 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | X% 22|, DemoBf| R SALfE/Y (F)FUCE ot FUAL.
D https://WWW.thkprecision.coljp T.031-726-1585 M. 010-5640-1586
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror
alignment

For objective
lens focusing

Horizontal
type

ol = AE[0|X]

Piezo stage Q@ H=YD| 5 weeks

< 47
Tilting/rotary

OO standard delivery period

SES Z5 =% EIY
Tilting (+ rise/fall) type

Model: PT3V80F-400S

OINT
® =25 30949 Mo X AXIE B[St TEQLICH S% 0|0|x]
| f th ti
@ 2} AXIOLCHO| Q%] WSO =M Qo|o| HAL XX Ol HALE e e T
QXS AEOIIM 2| 22 EXH(Z)E JHsELCt
@ 3= HEE2{ P 107 E£E IO X S2to|t] P. 121, 3CHE
0|50 2= M ofgtLict.

@ [t has a structure with 3 independent piezo elements.

@ [tis possible to instruct the position for each element to adjust the tilt
arbitrarily and to move up and down (Z) while maintaining the tilt.

@ Drive is controlled using a 3-axis controller (see P. 107) or three piezo drivers RZD=CloEHlS Clien
(see P 121).

For ultraprecision

Vertical type

Box type

For microscope
tube

processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

| pTav CE @D

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

65

g4 - =
Vodel mumber PT3V80F-400S PT3V100-800S
2|2
Appearance e
2E ©xo) +400"[#]=£0.11° +800"[#]=+0.22°
0 2E 2 o= Tilting =+1.9 mrad =43.9 mrad
Tilting angle, Travel range | £ 2+ F8(2)
Litfine 100 um 300 um
EE [Bx9) - T
S5 Tkt 0.02"[#]=0.10 prad 0.04"[#]=0.19 prad
Resolution A2
°.°.(Z) 2 nm 10 nm
Lifting
EE [Bx9) W B T 1
e o3 205 Tilting +0.02"[#]=+0.10purad +0.04"[#]=+0.19 urad
Repeatability =2 (2)
Liiie +2 nm +10 nm
LH35H=E
Load capacity 10N
==
. efrE 270 Hz 230 Hz
ZAFD Load
Resonant frequency 235
10w e, e 230 Hz 190 Hz
Load
LHE Sl dA FESYA HAMA
Built=in displacement sensor Capacitive displacement sensor
al_LIOiE_IEI 0.2%
Linearity
AT HEES 2 8UF 6.8UF
Capacitance -OH -GH
=S 6. 6) ©x,6y)390'1#1, 320"[#1/Nm ©x,6y)420'[#], 330" [ 1/Nm
2t Tilting ’ ’ ’ ’
Stiffness =2 (2) 1 / 212 N
Lifting (2)1.0um/N (2)2.0um
S °
Weight 1200 g 1000 g
=H HE Ei 220l + #
Body Material Steel Aluminum + Steel
HEXHe 2@ LA =2 A U200 E + SEH LIZE &3
Surface treatment Electroless nickel plating White anodizing + Electroless nickel plating
AEX+=

CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
P. 69 CAD The CAD data can be downloaded (2D, 3D) on the website.

Dimensional drawing

# 2otet B8 Fhh D Z= P.69, SAFU==2 HAAIN ol M= 11898 F 1DG6HAID| BHEILICEH
* See P. 69 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoB| 23 SACfElY (F)FAUCE et FUAL.
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ol = AE[0|X]

Piezo stage

=gl 5 weeks
tandard delivery period

28 0j2 YAQIHES

For optical mirror alignment

of
m\

AR

Tilting/rotary

PT2M60-240S

Model: PT1M36-500S

OfMl 28202 dAgh AH|O|X|YL|Ct.

S g ol o|2{ &H&Rst o|o| x|
=(6x)81F 2%(6x, By)E0| USLICH

Mirror mounted

0] A0} 02 YZ B2t E0| 01 X RfLICY.

= =

Hd
ILt 2 X Ato|=2] 1 S0 = tiS-LICh

o

© o

g 0/2f 5

It is available in 1-axis (6x) and 2-axis (6x, By).
Ideal for laser beam scanning and precision mirror alignment.

[
[
@ A stage designed for fine angle adjustment of optical mirrors.
[
@ Contact us to select a different applicable mirror diameter or body size.

For 1 axis tilting For 2 axes tilting

1= =el @Bx)8 2% 28 (Bx, 8y) & Q

CEEB

PT2M40-800S

=l
Model number

PT1M36-500S PT1T60-500S PT2M60-240S | PT2M120-500S

; < <
Apogelafance 30 45

Closed loop | 500 [®1=0.14° 500"[#1=0.14° | | 6x,0y)240'B]=0.07° | bx,6y)500'[H]=0.14° | (Bx,6y)800'[#]=0.02°
20y @2 2 =2.4 mrad =2.4mrad | ! =1.2 mrad =2.4 mrad =3.9 mrad
Deflection angle |~ | 630'[®1=0.175° 550"[#1=0.15° | | Bx.6y)290'(B]=008" | Bx.6y)580'(B]=0.16" | Bx.6y)900'(¥]=025°
B 2 =3.1 mrad =p6mrad | | 1.4 mrad 2.8 mrad 4.4 mrad
R:Sg'fﬁon 0.05"[#1=0.24 urad | 0.02"[#]=0.10 u rad§ ©x.6y)0.05'[#1=0.24 prad

Bh= 9% 2E

Repeatability

+£0.05"[#®]=£0.24prad | £0.02"[#]=£0.10 urad

©x,0y)£0.05"[#]=+0.24 yrad

] Wsts 03N 10N 05N 5N N
oad capacity
o=
. bl 8000 Hz 1800 Hz 760 Hz 180 Hz 330 Hz
E=r e RS Lozd
Resonant frequency| (g)s25tAl
Load 4100 Hz (7 @) 600 Hz (100 g) 710 Hz (50 @) 170 Hz (100 @) 250 Hz (50 @)

LH & EH 2 ALA
Built=in displacement sensor

FESYA HAMAM
Capacitive displacement sensor

R EE NI

Capacitive displacement sensor

Linearity 0.2% 0.2%
AN AT HERS 1 4uE o 8uF CauF - -
Capacitance AU 8u Au 8u 750

QuE 24

Moment stiffness 290"[#1/Nm

400"[#%]/Nm

| ox,6y)130'[®]/Nm

©x,0y)260"[#]1/Nm

©x)4200"[#],
©y)4300"T#1/Nm

pR=13
Weeith 100 g 300 g 250 g 1200 g 300 g
=H HE ' ) : gd20|s + 2=
Body Material Aluminum Aluminum Aluminum Aluminum + Steel
HAHAe Z3E LR0O0IE 2T 2R0OI0IE 28 2R0OI0IE 2 Y2OIE+RFEH LZ =3
Surface treatment Black anodizing Black anodizing Black anodizing  |Black anodizing + Electroless nicke! plating

AEXN+=
Dimensional drawing

EP. 70

CAD CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
The CAD data can be downloaded (2D, 3D) on the website.

# 2otet B8 Fh e Z= P70, SAFU==2 HAAI0 ol M= P.189S & 1GHAID| BHEILICEH
* See P. 70 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

HIF 29I, DemoRX| QK2 HICIH (F)IFUOR A2t FHAIR.
T.031-726-1585 M. 010-5640-1586
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Piezo stage

Linear motion

[ EESS P 5| x| E}Ol :
Piezo stage Q,l - |- = \)

Rotary type

For optical mirror|

Horizontal
type

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

alignment

For objective
lens focusing

Vertical type

Box type

system '6':' | AN
S 2' o x T E = = s A o)
. . . CAD CAD OIOIE (2D, 3D)E WEBOIAN TI2Z2E & % USLICH
X-axis Dimensional drawmg The CAD data can be downloaded (2D, 3D) on the website.
XY-axis
) PT1C80-050S (-N) PT1C60-800S (-N)
Z-axis 4-94.5 Holes, ¢8 C'bored Depth 11
szt 2tz K0 # 8-M3 Depth 6 =z2tzt2: 800 # 4-04.5 Holes. C'bored Depth 15
XYZ-axis

8 2 0 4-M2 Depth 3
Deflection angle 6 Defiection angle
/—@/—Q”/%\ear Aperture) 4-M3 D&%th 4

For ultraprecision

machine

Impact
actuator

Piezo stage custom
design examples

Analog
controller

controller

For microscope
tube

processing

Single—axis

Double-axis

Actuator

Simple
actuator

Controller

Digital

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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€ @ @ 16(Clear Aperture)
o
% = = @%
o © P o)
8 O
)3 3 g © \@ o 2
[E gg E @ <©\ 047 &
° e g% N D %
©r & F
oo 25 @
16 | 16 [
60 50
90 60
—| i
PT1C60-1800S (-N)
4-M3 Depth 6
S 2t 1800 W 3-94.5 Holes,
Deftection angle 60 8 C'bored Depth 23
40 30
‘.L,‘ 29
0 49
e
3
S % &
& &
N
!
Piezo Cable (2 m)
Sensor Cable (2 m)
LA
Resonant frequency diagram
- AE[O|X|0|o] EXY OS] O[3t BF FOi0| WBtS LIEKH JRHIILICL 00
I I
@ O ——PT1C80-050S
- EHE2 YHOILL B4 /X = ZHE 5HF0)| w2t CHE 4~ ELICh @ —— PT1C60-6008
- The diagram shows changes in resonant frequency according to the load \
applied to the stage.
- The diagram may vary depending on the shape of the article mounted on the 2000
stage, position of the center of gravity, or moment load. § g \
£ \
&% 1500
ﬁ- g ‘\
Rl 3 \
Ho &
1000
500 \
Q
\§;
0 ® 1
0 200 400 600 800 1000
EMot=E [g]
Load
[Q THK PRECISION CO,, LTD. | R 22|, DemoFx| a2 BT/ (F)FUOR A2t FHAL.

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586



HLESESLEYE 11| 9 EfO!
Piezo stage Goniometry type

9|8 X|ag

Dimensional drawing

CAD CAD OIOIE (2D, 3D)E WEBOIAN TH2Z2E & % USLICH
The CAD data can be downloaded (2D, 3D) on the website.

PT1G100-300S (-N)

PT1G100-500S (-N)

s=2::300 ¥ S= 2 : 500 B
Deflection angle Defiection angle

\.0/ 100 \?/

‘/\ ;

gots (gl
Load

\ Q THK PRECISION CO,, LTD. \ HZ 29|, DemoEt| QHE SHRLHZ|H (F)F RO ksl FHAQ.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586

% S ™ 100
70 20
0
30 9% ‘ > o
30 50 20
| e ' & et
& & U -
-o- -6 -0 -4
Rotation & &
7 Center 8 Rotation
§ o = A Center =
Y ‘5 =
sMapephe | ——% °° &
5-M4 Depth 6 + 4 4-M3 Depth 6 /ﬁ'# © @ {}ﬁ
> 4%J>4‘.5 Holes, 8-M4 Depth 6
= | Q S & A | iwstoes, g
‘ o R ¢8 C'bored
H ‘ ‘ ‘ Depth 24 @ @
Piezo Cable (2 m) H ‘ ‘
%|;“.|.|'-_ Piezo Cable (2 m)
Sensor Cable (2 m) %l;l'll.ll--
O~ Sensor Cable (2 m)
21X = |. A H IT
LA
o I_I T I T —_' = _—
Resonant frequency diagram
- AH|O[X[0l|] EAH BFS0l| Qfet S FIOf HI9HS LIEHH T2 LT 300
= For -+ I I
- EHECl FYO|L S R = 2HE 5150 W2t TS 5= As LT ®——PT1G100-300S
J|& XE P. 189 @ PT1G100-500S
- The diagram shows changes in resonant frequency according to the load
applied to the stage.
- The diagram may vary depending on the shape of the article mounted on the 200 ® \
stage, position of the center of gravity, or moment load. § g \\\
ft~§ -“-..-._.~....-‘-.-
IK:)l § \
Rl 3
Ho &
100
0
0 200 400 600 800 1000
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Piezo stage

Linear motion

n [V EJESS OIPI SE (+2) EfR

Piezo stage Tilting (+ rise/fall) type

Horizontal
type

For microscope|

machine

Impact
actuator

Piezo stage custom|
design examples

Analog
controller

controller

Tilting/rotary

Goniometry

Tilting (+2)

For optical mirror
alignment

For objective

lens focusing

Vertical type

Box type

tube

For ultraprecision
processing

Single—axis

Double-axis

Actuator

Simple
actuator

Controller

Digital

Piezo drivers

Piezo drivers

system oY A
2' ooi xl _I-E CAD OIOIEI(2D, 3D)E WEBONIA CI2ZE & & ASLICH
i . . . CAD , = o= = 2 T = .
X-axis Dimensional drawing . The CAD data can be downloaded (2D, 3D) on the website.
XY-axis
i PT3V80F-400S (-N) PT3V100-800S (-N)
oo 0I=% : (Bx, By) £400"[#] (2)100um 0I=2 : (Bx, By) +800"[#] (2)300um
—axis

Deflection angle

4-¢4.5Holes, ¢8 C'bored Depth 25

= 3-Pivot Point
a ”\ 9-M3 Depth 4
5 £
2 Ko O
Z3 *4 o 4 70 | |8
818
€ Z1 4 o % S
8
£ ©
° 16 | 16
N 50
& 68
& 70
80
—
= m| )|

L = A
STHF0Or4 Jgjz
Resonant frequency diagram

Piezo
motor stage
» P.127

Force sensor
| LK)

Technical
information
| AN

69

- AH[O[X|0f o] FH StS0fl ofeh ST FHb=0f H1otS LIEfH T2 LT

- HMS2 FYO|LE By PIX| E= ZHE o150 T2t TS = UBLICE
7l At= P.189

- The diagram shows changes in resonant frequency according to the load

applied to the stage.

* The diagram may vary depending on the shape of the article mounted on the

stage, position of the center of gravity, or moment load.

[Q THK PRECISION CO., LTD. | HIZ 20|, DemoX| R4S SHRCIR|Y (F)ZU0 2 AHafs) FHAIL.
T.031-726-1585 M. 010-5640-1586

[ https://www.thkprecision.co.jp

4-p4.5Holes, ¢8 C'bored Depth 25

A4

36

100

~N

3-Piezo Cables (2 m)
3-Sensor Cables (2 m

31
32

SAF0= [Hz]
Resonant frequency




Tl 0l = AE0]X| 0|2 Le}IHE R

Piezo stage

For optical mirror alignment

9|8 X|4+g

Dimensional drawing

CAD CAD OIOIE (2D, 3D)E WEBOIAN TH2Z2E & % USLICH
The CAD data can be downloaded (2D, 3D) on the website.

PT1M36-500S (-N) PT1T60-500S (-N) PT2M40-800S (-N)
S32t5:500 SX 25500 B Sensor Gable 2 m) SH 251800 B
Defiection angle Piezo Cable (2 m) Defiection angle H ] Defiection angle

Piezo Cable (2 m)

—-III\IIIQIE o .
Sensor Cable (2 m) -".‘.“ﬁll
—N—— (]
- - 14
w@ —
& LR 4 1 3 g
30T\ 4-43.5 Holes il
42 @%
22 20 4045 Holes, |__29
25 ¢8 C'bored 30
. (ol C == 32 Depth 16 4-M3 Depth 4 45
o e o) T 33 4-M3 Depth 3 4-M2 Depth 4
I ] I ] S -
= &5 8-M2 Depth 3
PT2M60-240S (-N) PT2M120-500S (-N) 120
SX 241G 240 B ® Q) EX 2t2:500 # ©0©
Defiection angle | eflection angle ©
= ol
1 ©
<
051 1 -
GOA 048 H
== | |
= ©
)WA
1g it 2
By e
£ |
! 2-Piezo Cables (2 m)
o [ N
g 1 & A AA i T0—=
5 2 2-Sensor Cables (2 m)
[&] O [
R 5
b$ % J o Maximum Mirror Size $102
%3]
o & g i Aperture $94 |
T i T
JT:D:? L
4-M3 Depth 6 ol @
=S
H-H
a1 X < |. A H IT
LA
o I_I T I T —_' = _—
Resonant frequency diagram
- AH|O|X|ofle] B SFE0i| oot FT T2 HISHS LIERH T2 L|CE 2500
® PT1M36-500S
- ETIS0| HAtO|LH B4 QX EE RUE 5150) T2t O 4 UKL @ — PT1T60-5008
J|£ X2 P, 189 O] ® —— PT2M60-240S
= : 2000 @~ PT2M120-5008 |
- The diagram shows changes in resonant frequency according to the load ® PT2M40-8008
applied to the stage.
- The diagram may vary depending on the shape of the article mounted onthe
stage, position of the center of gravity, or moment load. Y2 1500
2 ®
=
KE 2
R 3
m& 1000 \.
©\
500 \\‘\“
©\\
—_— \
0 1® ! 1
0 200 400 600 800 1000
EMastE (gl
Load
[Q THK PRECISION CO., LTD. | X% 22|, DemoB| 23 SraChelY (R)FUCE ot FUAL.
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Ojof| = AE|O|X|
Piezo stage

EH % E':il 5 E9'| ﬁ _g_ , -

For objective lens focusing =

=2 Et

Horizontal type

M2 EtY
o

Vertical type

Box¥ Ef

Box type -
358(Revolverg)
For microscope tube - P.79
OE dxo XX ZFEC=E M HAT ool = AH|O|X|LICE,
si0|Fat 213 ALY 5H FA, 2E 2(2]0f & ste
RX

HxOo| 2 =79l n&otLt WY U} It L L.

These are piezo stages exclusively designed for adjusting the focus of objective lenses.
Being incorporated in a microscope, inspection/measurement devices or observation equipment,
they can speed-up lens focusing and improve the accuracy.

2 00|32 thE AXE WY It

ObJect\ve lenses of various manufacturers ca fitt

= U T2 2 Ho[12] WX LIAEY) NerstES 43R0
Various thread diameters I(_EIALALOIJ.xO-lgtﬁEl.IkIAF__—IQ__)l °E T MELI L-I'.
. — _<.:_I=I [=| (=)

Ve v gHo=, "LEAMY H3H O E{"E S5 BLICt

- M25%0.75
- M26x0.706 =
- M32x0.75 ALl e| M=ol Ao AUSIHME 22|t FHAIL.

» Four thread sizes are selectable from in order to accommodate
different manufacturers' lens thread diameters.

» An optional thread diameter conversion adapter is also available.

« Fitting of a non-standard lens is also negotiable.

%%Oﬂ Application examples
[ )

s THA L el ESpSEE PP O S EHHOY
High-speed focusing Image processors Confocal microscopes

O A, FPDHARSA| ©0:2{0[X 715 @2 HY £

Semiconductor and FPD inspection devices Laser processing Interferometer shape measurement




HElie = A= 491X R

Four types are selectable from

jl‘E-ég EI‘%I Horizontal type ® %xﬂgl '|I='7}"§ %?_I :I'I'}—_:I):I L‘ll:l'
® AE=z30 ZEotrierei|ct

@ This type has a structure with a thin body.
; i @It offers a wide range of strokes.
Wi

AEZT Fols s =il
Travel range Resolution Feature Model No.
15um 1 nm PFHC(W) * *x-015U
100 um 2 nm PFHC(W) * *-100U
=26s
200 um 5 nm LordE PFHW # % ~200U
igh resolution
300 um 10 nm PFHW * % -300U
400 um 20 nm PFHW * % -400U
200 um 20 nm PFHW * % -200U-S
Hagstesd
400 um 50 nm Low cost PFHW * % -400U-S
< 800 um 100 nm PFHC2020-800U-S
nl Al
100 um 2 nm Hi;ﬂi;my PFHMW # % - 100U

MEZE ER vertical ype @ 240 £1 STAS SAIS ERJQILICE
® 2712 XLt 50| 72| WXE ABBHE BL,
s2 14 AHS Yot FQo0| MeELIC

@ This type has high rigidity and is focused on response.
@It is suitable for cases where a heavy lens or a lens with a long tube is
used, or cases where a high-speed focusing is desired.

AE2] 2ols Ex =L
Travel range Resolution Feature Model No.
100 um 2nm D=ds PFVC(W) * % -100U
200 um 5nm High resolution PEVW s %-200U
100 ’ DUHREE sEx08
Hm nm High durability custom—made
e = =2 X 35 bor [e]
Iil'ﬁooi EI‘?:I Box type o EHE%iIEE 3|A:IQE of EH%%’ 0°k5_|5 XIII '_rl'}—l:“-ltl'
@ M= FX|Lt AL FX| S0i| & B XHo| HEhELICt.
@ This type has a double-supported structure that is symmetrical around
the objective lens.
@1t is suitable for incorporation in a manufacturing system or an
inspection device.
~E23 ERSESIRS =3 ELl
Travel range Resonant frequenc Feature Model No.
30um 3100 Hz PFB+* -030U
ZU URAT Y SE
100 um 490 Hz ASs AZctz AR SX PFB+-100U
Stable focusing even with
300 um 210 Hz aheavy lens PFB+ -300U

71%% For microscope tube [ ] '9'3III|7<§2| ;é%(ReVOIVQr)% EEPOI- E;-Ii I:’o}--éc-;gg le" —75—7:0-'-‘2. '+‘ %%LIEI'

% RevolverQ| 6t&, 15 AEZ 30| [2tA] A LS 2HsEHL|CY.

@ \\Vith a microscope tube attached, it can be finely adjusted toward the
focusing direction.

224 2os =3 s
Travel range Resolution Feature Model No.
HE S A sy =2 e
80 um 2 nm 38 8ol et 52 F2 S| pepy50-0gou
Custom orders available

[Q THK PRECISION CO., LTD. | H% 20|, DemoB| 23 ShAClelY (R)FUCE gt FUAL.
D https://WWW.thkprecisionlcoljp T.031-726-1585 M. 010-5640-1586




ol = AE|0|X]

Piezo stage

HEdlx ZHAE

For objective lens focusing

POINT

Qo
0O

It2Y EtY

Horizontal type

W HE=YI| 5 weeks
Standard delivery period

Model: PFHW2020-200U

® LiEINZ M nEsls0 [
0| YELICE "2 A|0|A 2 EFRlo] UYTAXY'S AFRIT
&0 cfst LH7-A0] EofitL]C

® DI S Toj NS HofshH

A LT

® X0 HAEE2{=P. 107, T|0|Z= E2{0|H P. 1218 TEOHYAIL.

| [I-I

o

ofH M Glo[(2E

0
® HMME|F, X =M= P. 815 HLSHAIZ| BFELICE

@ It has a slim shape and comes in a wide variety of stoke lengths.

(HEalx &l
With an objective lens attached

It comes with two types of built-in sensors: the high-resolution "capacitive type"

and cost-saving "strain gauge type". The "type enclosed in a metal case" exhibits
superior durability against ambient temperature and humidity.

@ A sensor-less type (open loop motion) can be selected by adding "-N" at the end of the model number.
@ See P 107 for the controller and P. 121 for the piezo driver.
@ See P. 81 forinstallation procedures and accessories.
o .
ppy UWEERMAM dHSSA CE€ D
Built-in displacement sensor: Capacitance type
kel PFHC 3 * PEHW 3 PFHC * * PEHW 3k PEHW 3 PEHW 3 * PEHW 3k %
Model number -015U -015U -100U -100U -200U -300U -400U
] ta
Q|2 Small diameter Large diameter
Appearance
=ESINES AH Ha A3 & & & ot
Nominal diameter Small dia. Large dia. Small dia. Large dia. Large dia. Large dia. Large dia.
= Closed loop 15 um 100 um 200 uym 300 um 400 um
Travel range
Open loop 25um 110um 280 um 360um 440 um
2ols
Reseliien 1 nm 2 nm 5nm 10 nm 20 nm
12 9|F| AN Mol
SIS eiX 28 32 +1 nm +2 nm +5 nm +10 nm +20 nm
Repeatability
0 g otAl
- 950 Hz 680 Hz 520 Hz 430 Hz 370 Hz 300 Hz 240 Hz
E=rSESES Load
Resonant frequency 235
12000 4701z 390 Hz 290 Hz 270 Hz 220 Hz 180 Hz 150 Hz
Pitching/Yawing/Rolling 2"/ 2"/1"2" 2"/1"2" 1"/1"/2" 3'/12"
LHE [ A FESYA HAMA
Built=in displacement sensor Capacitive displacement sensor
Linearity 0.1% 0.2%
AHAT HEES
S 2.8uF 2.8uF 6.8uF 6.8 uF 6.8 uF
24
Stiffness 0.62um/N 0.86 um/N 1.78 um/N 1.80 um/N 2.99um/N 416 um/N 5.95um/N
i 180 g 220 g 180 g 220 g 220 g 220 g 220 g
Weight
2l HE 2201 + #
Body Material Aluminum + Steel
HHHe 2T LR0I0IE+YOIHE
Surface treatment Black anodizing + Raydent
QAR+ CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Dimensional drawing P.83 |4

The CAD data can be downloaded (2D, 3D) on the website.

# 20otet ST Fhhs= D Zes P STFI =2 AHAA N HolAH= P. 1895 Z100HAID] BEHESLICH

* See P. 84 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

73

| Q THK PRECISION CO,, LTD. |

[ https://www.thkprecision.co.jp
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S H o XY oY
Specifying the model number

@LIALXIE X|H  Specifying the thread size WM
2 Mool 0= QEZ TZQ| LIAEE X|got Mot S0{ZfL|Ct.

The number specifying the thread size in the right figure is entered in ** of the model number. Revolver= LIAME
L EHd?'g : ~ Thread diameter
X Kk _ arge diameter on the revolver side
PFHC 100U g
T T ©
o = : - ) Selx=s Z
\—0 (WS == LIAt&  Thread diameter on the objective lens side < N s : LA
_ 42 Thread diameter
Revolver= LIAtE  Thread diameter on the revolver side on the objective lens side
#HS Number LIAFZ Thread diameter
A
= ~= tE
20 M20.32x0.706 (RMSE ) e diameteﬂ<—( )
o5 M25%0.75 T 7 E‘ same as above
26 M26x0.706 ¥ 2 XIE2+ XI& Jts Can only be specified for large diameter % © | \‘\t (LR
32 M32x0.75 x 2 XISCt XIE JIs Can only be specified for large diameter ‘W‘ same as above

@ M-8 X|™ Specifying upright/inverted
2|ME REHD = DE HEBULICL TEHEY F R SI0|E "-" HE= 940f| 7| "R" & 37+ F20{510] X|F LT
All listed model numbers are for upright use. The inverted type is specified by adding the symbol "R" immediately before the hyphen "-".
@30 Model No. example

RevolverZ, CHEHIXE & LIARIZ M20.320| 1 =8182| 42 PFHC2020R-100U
For the inverted type with thread size M20.32 on both the revolver side and objective lens side

o . o N o o o
opy  LHEEHSI: AE|QI H(0]X] 4 pey B4 7012 B EfRlol rHAXE AR
Built-in displacement sensor: Strain gauge type Metal case enclosed piezo-electric element used
PFHW « -200U-S | PFHW» * -400U-S | PFHC2020-800U-S| PFHMW:+ «-100U
ot (] ] 3 3 Ha
Large dia. Large dia. Small dia. : : Large dia.
200 pm 400 pm 800 um 100 um
260 um 430um 860 um 120m
20 nm 50 nm 100 nm 2 nm
+20 nm +50 nm +100 nm +2 nm
380 Hz 250 Hz 120 Hz 370 Hz
210 Hz 145 Hz 90 Hz 250 Hz
31/01/3" 3/0"/3" o1/ 4" " /000
AEY QN AHOIKIA A 3 3 FESYA HAMAM
Strain gauge sensor : : Capacitive displacement sensor
+0.2% 0.1%
6.81F 6.81F 13.61F 2.7uF
3.33um/N 6.47 um/N 11.26 um/N 1.96 um/N
200 g 200 g 700 g 280 g
220l + i P 220l +
Aluminum + Steel Steel | | Aluminum + Steel
2E L20I0IE + A0IEHE dioIEE & LROI0IE + A0IEHE
Black anodizing + Raydent Raydent : : Black anodizing + Raydent
P. 83 P. 84
[Q THK PRECISION CO, LTD. | X 29|, Demo A SHE SHACHRE (IFUOE ) FHAIR,

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586



Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

ol = AE|O0|X|

Piezo stage Q@ H=YD| 5 weeks

prera gy =

OO standard delivery period

[j2dX B3AQ M2 Ef

For objective lens focusing

Vertical type

Model: PFVW2020-100U

POINT

® 20| 51 SEHO| FOjct EJILICLEAE HALF DN E3HA OEazmmy
=L It an opjective lens attacne
S0 BrptLc, |
® 34 0|4 B EIY YHAXI'S K@t AH0[X| BHL,

T2 2LE S0 ChSH LiSE0] SO HLICH (EF THE)
@ HZ HHEZFA B MAMIFLIHE[N USLICELEE HD 20
"-N"S 2050 MAIt QIS (QE BT ST MEHS o~ QUGL|CE
@ N[0 HEE2{=P. 107, O|Of|= E2I0|HE P.1212 HESHIAIL,
@ AN N2|F, MX| EXH= P.8 1S &XSHIAIL.

@ |t exhibits high rigidity and excellent response. Suitable for heavy lenses and
high-speed focus applications.

For elsiiasiive @ The "type enclosed in a metal case" exhibits superior durability against ambient
JEITeS OBUENE temperature and humidity.
Horizontal @ A capacitance sensor is built in as standard. A sensor-less type (open loop motion) can be selected
type 1 "
by adding "-N" at the end of the model number.
@ See P 107 for the controller and P. 121 for the piezo driver.
o @ See P 81 forinstallation procedures and accessories.
ox type
For microscope|
tube PFV
For ultraprecision
) &5
processing S e - . o
machine Model number PFVC 3 %-100U PFVW:%-100U PFVW s %-200U
Single—axis A A
Q|2 Small diameter Large diameter
Double-axis Appearance
SE XS A & &
Actuator Nominal diameter Small dia. Large dia. Large dia.
Impact Closed loop 100 um 200 um
actuator 2523
Travel range
Simple Open loop 120 um 210um
actuator =
Zolls ° 5
Piezo stage custom Resolution nm "
design examples o= ol
Bts Xl 2F HYE
+ +
Repeatability *2nm +5nm
o=
Gtz o Gefre 1000 Hz 750 Hz 490 Hz
ZAFD Load
Resonant frequency 235
Analog R, 470 Hz 390 Hz 280 Hz
controller Load
Digital Pitching/Yawing/Rolling 1'/3"/1" 1721 2"/3"/2"
controller
LHESE2dA YA BHMA
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
i i SMAT HESS
Piezo drivers et ‘6 Xt : 6.8UF
apacitance
24
Stiffness 0.72um/N 1.09 um/N 1.66 um/N
Piezo er
motor stage Weight 250 g 300 ¢ 300 g
> P27 =3 e 2205
Body Material Aluminum
Force sensor HHHe 28 SI00IE
» P.153 Surface treatment Black anodizing
QAR+ CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Technical Dimensional drawing P. 85 CAD The CAD data can be downloaded (2D, 3D) on the website.

information
» P177

75

# 2otet Z& Fhh= e Z= P.85, & k== HMAIZ P.1895 FXGHAAIL. C E m
* See P. 85 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | A% 22|, DemoB| 23 SrAClElY (R)FUCE ot FUAL.
D https://WWW.thkprecis]onlcoljp T.031-726-1585 M. 010-5640-1586




S H o XY oY
Specifying the model number

D HSO| ol = RLEXR O O| LIAE S X HE ot So{L T

The number specifying the thread size in the right figure is entered in ** of the model number.
* k _
PFVC * * - 100U

\—0 (H2ell == LIAtA Thread diameter on the objective lens side

RevolverZE LIAFE Thread diameter on the revolver side

Revolvers LIAIE

Thread diameter
on the revolver side

HEA XS LIALE
Thread diameter
on the objective lens side

HS Number LIAIB Thread diameter AA _
20 M20.32x0.706 (RMS &) Small diameter i< (ER)

same as above

25 M25%0.75

26 M26x0.706 xCHHQH XIMIts  Can only be specified for large diameter &
same as above

32 M32x0.75 % H&E St XI&EIts Can only be specified for large diameter

@S 0| Model No. example
Revolver %, CHEHI= £ & LIARA M20.329| 292 PFVC2020-100U
Where the thread size is M20.32 on both the revolver side and objective lens side

% M2 Erele MY, £Y 38YLc

The vertical type is for both upright and inverted use.

AN o
a5 A 0|A S EFC| YTAXE AR (EFIHS)
Metal case enclosed piezo-electric element used (custom-made)

CEERTE]

custom design examples

Large dia.

100 pm

120um

S SA HH A
Capacitive displacement sensor

0.1%

2.7uF

2R0Is
Aluminum
& LR0O0IE

Black anodizing

Bp. 86

[Q THK PRECISION CO., LTD. | HIZ 22|, DemoRHX| RHS SHACHEIH (F)FUOR Y2t FAUAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

For microscope|
tube

For ultraprecision
processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

77

ol = AE|O0|X|

Piezo stage Q@ H=YD| 5 weeks

prera gy =

OO standard delivery period

1SR IR

For objective lens focusing

® LIS 2xE A0S Yof YT AXLS K|S Y X|X| REYLICE e = &N

S With an objective lens attached
VST HROME QY E ZHAS S 4= USLICEH :

@ It has a double-supported structure with piezoelectric elements placed on both
sides of the objective lens. Stable focusing is possible even with a heavy lens.

@ |t is suitable for incorporation in a manufacturing system or an inspection device.

@ [t can be custom-made to support non-standard objective lenses.

@ See P 107 for the controller.

| pre CEED

gy
Model number PFB *-030U PFB *-100U PFB *-300U
Glf:
Appearance
P Closed loop 30 um 100 pum 300 um
Travel range
Open loop 38um 150 um 347 um
=S 1 nm 2 nm 10 nm
Resolution
B9 %24 X KOl
Lﬁﬂﬂaooég +1 nm +2nm +10 nm
Repeatability
==
- Uil 3100 Hz 490 Hz 210 Hz
XD Load
Resonant frequency 235
el 1800 Hz 330 Hz 150 Hz
Load
Pitching/Yawing/Rolling 111" 2" /2" 2" 2" /2" /2"
LHEHIH A FESA HAMM
Built=in displacement sensor Capacitive displacement sensor
Linearity 0.1%
AHAT HEES 10.2uF 13.6UF
Capacitance -<H -oH
24
St 0.02um/N 0.40 pm/N 1.98um/N
EE
Weight 600 g
=H HE 220Is
Body Material Aluminum
HEXHe 28 LRO0IE
Surface treatment Black anodizing
AEXN+= CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Dimensional drawing p. 87 CAD The CAD data can be downloaded (2D, 3D) on the website.

 20tet S Fhha D ZEs P.87, & F0bs HAA 2 P.189E XTI AIL.

* See P. 87 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

[Q THK PRECISION CO., LTD. | HIZ 22|, Demokit| QAL SO (F)FUOE s FHAL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




S H o XY oY
Specifying the model number

S o0 *0fl= REE 9| LIAMFE S X[Fo Ho ot SO{ZULICt

=2 XK= x i

The number specifying the thread size in the right figure is entered in * of the model number. HEHZS X LIS
Thread diameter

on the objective lens side

PFB * - 100U . x
Al

\—0 (HE2@ == LIAtE Thread diameter on the objective lens side

HS Number LIAKE  Thread diameter
20 M20.32x0.706 (RMSE) 94
25 M25x0.75
26 M26x0.706 ¥ CHA 2t XIE Jts  Can only be specified for large diameter I%‘

@HHO| Model No. example
iSd =9 LEAFAIY M20.329| 32 PFB20-100U
Where the thread size of the objective lens is M20.32

ME 22l DemoFA| 22 =L (F)F U2 At FHAIL.

| Q THK PRECISION CO,, LTD. ] =
T.031-726-1585 M. 010-5640-1586

[ https://www.thkprecision.co.jp




Piezo stage

Linear motion
system

X-axis
XY-axis
Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision

o= AE|0|X]

Piezo stage

2

7> E&EEI| 5 weeks
U0 standard delivery period

(hEiZ I7{AS 388 (Revolverg)

For objective lens focusing

For microscope tube

Model: PFR150-080U

® Hi0| 20| S A, BHA WO D|HZHS| 2ot AB0|XJLICY, gEa=zsn
- . Ith an objective lens attacne

® 2159| FHof hE S A2 4| M) FHUAQ.

@ H|o| AEEZ0|| 2HM = P.1072 TRSHA| | HFZL|CH.

@ \With a microscope tube attached, this stage is designed for fine adjustment

toward the focusing direction.

@ Contact us for a custom design that match the shape of the microscope
tube.

@ Secc P 107 for the controller.

IPFR CeB

Technical
information
| A

79

processing
machine
. A W _
Single-axis Model number PFR150-080U
Double—axis
22t
Appearance
Actuator
Impact = Closed loop 80um
actuator 2===
S Travel range o |
Simple pen loop 100um
actuator -
—————————— =olls P
Piezo stage custom| Resolution nm
design examples or= o x| 28 "o N
Repeatability +2nm
==
Controller . 0 g otAl 590 Hz
SAFTH4 Load
Analog Resonant frequency | 2500 g2 5}Al
230 Hz
controller Load
Digital Pitching/Yawing/Rolling 3"/3"/3"
controller
R L& B9 A YHBYA Bl M
Built=in displacement sensor Capacitive displacement sensor
Piezo drivers
Linearity 0.1%
Piezo drivers 28 AN ENMSS
. 11.2uF
Capacitance
24
Stiffness 0.15um/N
Piezo Ear
motor stage Weight 1500 g
12 -
-~ e Aja Aluminum + Steel
Body Material
Force sensor HHAel 2 Y20I0IE + Rl LI =2
» P.153 Surface treatment Black anodizing + Electroless nickel plating

A X%
Dimensional drawing P. 88

#2062t S8 F0Obe e T = P88, & b= HAMAZ2 P.189E HESHAAIL.

= See P. 88 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

| Q THK PRECISION CO,, LTD. ] HE 20|, Demot| RHS SIRCH2|H (F)ZYO 2 G2l THAIQ.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




=T = Examples of custom designing
S5 AXGO|L 27| 48 5, Dol @7 M| BEBHE E3HA J|TE AA LI
TS W HXHE & S 2 2AH0|| = CHE=LICH

We design a focusing mechanism accommodated for a request such as one for a special lens or one suitable for incorporation in equipment. Support

of a special environment such as vacuum and non-magnetic is also negotiable.

AR 1: ST LY X &
Example For heavy and large lenses

CBYO| 2 E Y HZE 0 A2 AHOIXZMN PP E EHA 2FS Y -+ ASLICEL
- With a stage with high-rigidity design, the focus of a special heavy and large lens can be adjusted.

WA I8 Schematic specifications

Travel range 20 um
=olls
Resolution 8 nm
LHSHS
Load capacity 5ka
=S PUES] ki
Body material Steel

At 2: BE2F0ML TS H= EX|

Example Installation of an objective lens in a light path

- 0| F S0l o FEo| ot Z 2 Aot o] =F0 thE HM=E BiX[st= L, &S 15 AH0|X|E 0|83
BHA ZHS E 4 USLICH Fer A0 23 Lx|L 0] %] x| Fo[gHLich,
- If the objective lens is arranged in the middle of the space optical system, not attached to the microscope revolver, the focus can be adjusted using a

linear single-axis stage. The stage can also be easily installed horizontally on a surface plate or installed vertically on a wall.

A
> WALRF JHR  Schematic specifications
Travel range 40 um
90 =S o
kK Resolution
{ o=
o +2 nm
An objective lens holder - Repeatability
N ZX D (0 g2 5HAI)
\/272 Resonant frequency Load 1880 Hz

At 3: M SRevolver
Example For electric revolver

- HE 2| EHE FYASI0 YotE OJM ZFLICE 2 Hxo| HiE Tetat IHA ZFO| XhF3tof HeetLc.
x 2| dX PY2 EE2 Zolol FAR.
+ Holding an electric revolver, it makes fine adjustment in the vertical direction. Suitable for automatizing the switching of the magnification of the

objective lens and the focus adjustment.
* For the method for attaching the revolver, please contact us on a separate basis.

[Q THK PRECISION CO., LTD. | X% 22|, DemoB| 2L SACfE/Y (F)FAUCE ot FUAL.
D https://WWW.thkprecisionlcoljp T.031-726-1585 M. 010-5640-1586




Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope|
tube

For ultraprecision

processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

BLUESL NN (S3X IHAL

Piezo stage For objective lens focusing

O M| At 2|

Accessories

~o
b 5 218840 LiA T 0] 20| EEILIC
&(PFRA) 2" M 22 & (PFRB),2 2 LHF01XN A&LICE
ewme s LIALEZ 18 OJRMEL: T IR LiAF 20 90| HE B,
] Revolver fitting ring 281 M2EHE0o| 1L ol&L| LT

These are replacement parts designed for changing the thread diameter.
Revolver fitting ring: Selectable from according to the diameter of the revolver's diameter.

They are divided into "PFRA for horizontal type" and "PFRB for vertical type."
ta et Oi_ﬂEi Thread diameter
Thread conversion adaptor  conyersion adapters: Selectable from according to the diameter of the objective lens thread.
They can be used for both horizontal and vertical types.

PFRA PFRB
2|EH F|52 F OI12Y EtY8) 2|EH F5 F (M2Y EtYE)
Revolver fitting ring (for horizontal type) Revolver fitting ring (for vertical type)
=R LIAIA g4 LIAE

Model No.| Thread diameter Model No.| Thread diameter

014 PFRA20 | M20.32x0.706 PFRB20 | M20.32x0.706
PFRA25 | M25x0.75 PFRB25 | M25%0.75
= ool I
e PFRA26 | M26x0.706 PFRB26 | M26x0.706
PFRA32 | M32x0.75 PFRB32 | M32x0.75
@

PFRD
LIAFE H2HOf]E] (PI2Y, M2 38)
Thread diameter conversion adapter (for both horizontal and vertical types)

Al LAY
M32x0.75 Model No.| Thread diameter

| PFRD20 | M20.32x0.706

el ¥ L T4
' PFRD25 | M25%0.75
PFRD26 | M26x0.706

[Q THK PRECISION CO., LTD. | HIZ 22|, Demokit| QAL SO (F)FUOE s FHAL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




XlHd A
A5 2N
Installation procedure

JI'E"'?; E ?=I Horizontal type

O 2= 2|2 B &3 2|E2H0f 7|9 FAUSLIC
@ 7= Toj| = AB|0[X] ZHof ChEHXE HEEHL|CH
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Revolver fitting ring for Horizontal type _I?i__/_.l\_%?l %Dﬁf EEI—O' H-l% Ol_g_a'H k”E %EE
g =1 240 L C.

»~~ Ring tightening tool

@ Place the revolver fitting ring for horizontal type into the revolver by

HE 2E tightening it.
,/ Setbolt @ Install the objective lens onto the body of the horizontal type.
S2+ Catol @ Fit the body of the horizontal type into the revolver fitting ring, and secure

+ Hex driver the body with the set bolt using the provided hex driver.

232 Ring tightening tool

Objective lens

k" E""é E-l' ?J Vertical type

O MZHE 2l Y2 Y3 2 SH ol 20 MFeLIch
@ MZY =X|of chEH =S FAELC
X =4
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=
e o s o @ MY HHE 2l 2e TE o 79T, B4 30| WS Tot A
Revolver fitting ring for Vertical type 2§§9§ %x—!olxl ?6!-% [[H))I'xl %E:i J—'—xg °|=|I-L'| I:l'-

HZE ToE AHIOIX 2K @ Place the revolver fitting ring for vertical type into the revolver by tightening it.

' " Vertical type body © Install the objective lens onto the body of the vertical type.

@ Fit the body of the vertical type into the revolver fitting ring, insert the end

) pin of the provided tool and secure it by turning it clockwise until it stops.
z3
/" Ring tightening tool
% 37 Ring tightening tool

RS

Objective lens

@ HAY 2H 0| (1S XS BABLICH
@ AX|B0f 30| 'MELINZ YAZOIA, E MALIAE

M5LEAL MX|Hof &
M5 screw Or2iZofl M n-gdgfL|Ct.
=204

Fitting plane

Attach the objective lens to the body of the box type.
s TIOIE AFOIT] @ Attach the objective lens to the body of the box type

=3 © Align it with the mounting surface, secure it from the top using M5
S\« Box type body screws, or from the bottom using M4 screws.

@\ M4LEAE
M4 screw
5~ _USElx

Objective lens
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope|
tube

For ultraprecision

processing
machine

Single—axis

Double-axis

Actuator

Impact
actuator

Simple
actuator

ol = AE[0|X]

Piezo stage

2 Ef g

Horizontal type

o8 K|

Dimensional drawing

CAD GIOIE{(2D, 3D)S WEBOIA CI22E & = USLICH
The CAD data can be downloaded (2D, 3D) on the website.

CAD

- 0| H|O| 22 TYUotof w2t 27 5 SHE WSO = 0|5 YLLY.
- L A0t gle (2R E0 -N)=, AIA #0120 §ix moj| = H[0]S2F AH|0|X[0]| AZE|0f UELIT.
- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

HHGS YA WYMME ALBBE AEO|X] Conaciance e

2%

3

Small diameter Large diameter

PFHC+ » x-015U, 100U

PFHW+ +« +-015U, 100U, 200U, 300U, 400U

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
| JAV-Y4

Force sensor
» P.153

Technical
information
» P177
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B )
| V 7{ 3 ||
A
S & A For inverted —5 S & A For inverted
T A Piezo Cable (2 m) T 7[
‘-l|.|l|| ’E A Piezo Cable (2 m)
Sensor Cable (2 m) --'|.|l||é|%
Sensor Cable (2 m)
914
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M25x0.75 LiLE Mggig';gs
M32x0.75
g T 1
g = e gl —
SR iad N cil S o| BT ¢
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66 042
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21 A[O| x| 1E AIE%? |O] x| strai
AED O AHO|X|Al MIME AtESH AE|O|X] strain gauge type
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PFHW+ »-400U-S PFHC2020 - 800U-S
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® 26
| 21 2 34
5 (; 114
% 9
[ Piezo Cable (2 m) @ &
AT S --.|.|.||é’% M20.32x0.706
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< % 4] N8
o |
M20.32x0.706
M25x0.75
M26x0.706
M32x0.75
042

| Q THK PRECISION CO., LTD. |
[ https://wwuwv.thkprecision.co.jp

HE 22|, DemoEA| RF2 St=Lh2H (F

JEHOR offs FHA|Q.
T.031-726-1585 M. 010-5640-1586




=25 H0[2 S Et | HTLIL ALS

PFHMW=* »-100U

IEILA For upright

60

©.

Piezo Cable (2 m

Sensor Cable (2 m)

M20.32x%0.706
¢14 M25%0.75
[F—] M26x0.706
) _M32x0.75
SN

i

30

B,

36

M20.32x%0.706

M26x0.706
M32x0.75

942
76

e = A
20t J2i
Resonant frequency diagram

Metal case enclosed piezo-electric element used

f2HE 2o o3t BRED

0| HotS LIEHH J2f I LT}
RO HYOILt B fIAIOf w2t THE & AEFLICH 71 A2 P.189

- This chart shows changes in the resonant frequency according to the weight of the objective lens.

- This may vary depending on the lens shape or the position of the center of gravity.
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary
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Tilting (+2)

For optical mirror|
alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

For microscope|
tube
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processing
machine

Single—axis

Double—axis

Actuator
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actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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ol = AE|0]|X|

Piezo stage

M2 EtY

Vertical type

o %% 4

Dimensional drawing

) CAD GIOIE{(2D, 3D)S WEBOIA CI22E & = USLICH
The CAD data can be downloaded (2D, 3D) on the website.

0| SH|O|S2 TYUOtof et 1 & St B L& O = 0| FHLIL.

U WML RS (22 HE 20 -N) FR= A HO|S0| 2Fz|of Do X 0| ST AH|O|X| 2R E Liet RAELICE
- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.

- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

PFVC+ «-100U PFVW= »-100U, 200U

2~ Small diameter CH& Large diameter

M (

M20.32x0.706
$15 M25x0.75

> —=
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M25x0.75 M26x0.706
M32x0.75
= e 1]
Ly ] -
o 1l e
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©

® o
Sensor Cable (2 m)

M20.32x0.706

M25x0.75 F

¥ "PFVW**-200U"= A 012 /XD CHELICHLAMISH SHE 205 FHA L.
* "PEVW k3 —200U" differs in the location of cables. Please contact us for detall

M32x0.75

Sensor Cable (2 m)

$39.5

—
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L x A
20t J2j
Resonant frequency diagram

- S =0 2 0f o3t STFI=0| BotS LIEFH T2 Lt

- HZO] FYO|Lt B IKIOf Waf CHE 2= AFLICH 71& XHE P. 189

- This chart shows changes in the resonant frequency according to the weight of the objective lens.
- This may vary depending on the lens shape or the position of the center of gravity.

1000 : :
® PFVC**-100U
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\@ ® —— PFVW3*-200U
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=5 A0l& S EY HHLX AE (SFEHS)

Metal case enclosed piezo-electric element used (custom-made)

| .

Piezo Cable (2 m)

Sensor Cable (2
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For ultraprecision

Piezo stage

Linear motion
system
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information
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ol o= AFE|0|X
| of 0] X| HEA E}Q

Piezo stage S (e

o %% 4

Dimensional drawing

) CAD GIOIE{(2D, 3D)S WEBOIA CI22E & = USLICH
The CAD data can be downloaded (2D, 3D) on the website.

-O|SE|0[S2 TYRAD0| Wt O 0| o B YO = O|FELICL
LS WM GE(22 He 20 -N) 2= MM H[0[S0] M=o T = A 0| =2t AE|O|X|of FEE|0f RS LI

- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.
- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.
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Resonant frequency diagram
- S =0 2 0f o3t STFI=0| BotS LIEFH T2 Lt
- UZO| FYOILE FY IKIOf et CHE =~ AF LT 7= XtE P.189
- This chart shows changes in the resonant frequency according to the weight of the objective lens.
- This may vary depending on the lens shape or the position of the center of gravity.
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ol = AE|O0|X|

Piezo stage

(Revolverg)

or microscope tube

-n

AKX

Dimensional drawing

CAD CAD OIOIE{(2D, 3D)S WEBOIA CI22E & = USLICH
The CAD data can be downloaded (2D, 3D) on the website.

- O|SEIO[S2 HYAVI| w2t O S| ot E Y22 O|FHLICH
L MO QIS (2R 2 20 -N)Q FR= M AH0]20] Y20 T|of= 0[S AHO|X| 2 RE Lot AU LT

- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.
* If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

PFR150-080U (-N) 1250
125
120
60 4-06.4 Holes,
30 11 C'bored Depth 23
20-M3 Depth 5

2-Sensor.
Postion
Adjustment
Screws

150

Sensor Cable (2 m)

Piezo Cable (2 m)

1 X A
2 0t J2j
Resonant frequency diagram

- AH|O|X[0]|2] B SHE0l| 2ot S FI=0] iotS LIERH T2 L|Ct
- EHS S FYOILE B K| fEi= RHIE SHS0f M2t OHS == UASLICE 71s Xta P 189

- The diagram shows changes in resonant frequency according to the load applied to the stage.

- The diagram may vary depending on the shape of the article mounted on the stage, position of the center of gravity, or moment load.
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mof| = AE|O|X|
Piezo stage

ARELE

Y127\ 8

Forultraprecision processing machine

Single-axis type P.91
= |.O |
Double-axes type s P.92

B2 24 LIk, OIO|3 2 Jt5S Aot AH|O|X|YL|CE.
ST+ 2MO|LL /3 (0tS HEE)E 14, nFEE X Mo £+ UFLIC

This stage is intended to achieve nano-micro processing in precision cutting.
It is capable of performing position contral for tool cutting and the work (workpiece to be processed) at high speed and with high accuracy.

X ol al A °

ZFE 2ts200 2X| o

Examples of fitting in ultraprecision processing machinery

+?§MW§¢$NHEE$ 2 0jA 2547|112
HE 02|0] § O|M| &4 THEHS THA|2Hof| JH5 5=
*Ié%!%ILIEr.

ki
b

IECEREE

o = AE|O|X| This system is intended to process

fine patterns such as dimple arrays Clo |o|-E|:|;|}o|_
; i i f Diamond cutting
CIo[0F==HI0|E ina short period of time py ﬁnelY
Diamond cutting tool Ijof| = AE—”O'I' =P ] moving the tool using a piezo-driven
Al “H - = jl‘_' = Stage mol\on F Stage.
o ; 3 i
; w ;,_ Workpiece ’ '
e W !
e - -

m " w
TAIEFREE 212 =AIZ ALK D4 OJM2HS AA" UVM-450C 2X] of
Case where this stage is installed in High Precision Vertical Machine UVM-450C made by SHIBAURA MACHINE CO., LTD.

o
o % 0:” Application examples

OLH0|OtZ = HIO|ES| 0| 0YTSY IS ¢1QI1|01 (FTS)
Diamond cutting tool feeding Precision mold machining gh-¢ d tool control, FTS

O U| N[ 24f, AXI}T o’tstid= ?1X 2F g=2 2 7K 23

=1, =1

Fine cutting and grinding < positioning re n positioning of a heavy object




ST FHOUS

A dust-proof and drip-proof measure

o —

JHBY 9 O|AE Cfto] UHAE0|DE A2 % SO AT WRIBHLIC

A sealed structure is adopted as a measure to protect the stage from a machining fluid or
mist, and prevent tiny chips from entering the stage.

Anok =X

A robust body

JKB A2 P SIS QI8 A TS UTHE ALS.
o= ZIS0|LE AL B8t Sof of#) 78 BES #fX|= ol gl ADe A AL

- O HATC

The body is made of steel in order to secure stability during machining. The body structure is so robust that the machining
accuracy is not impaired by factors such as chatter vibration or cutting load.

2X| AtO|= H| 1o
An example of comparison between bodies

o ral
RYE 715218 2HO[X|
Stage for Ultraprecision processing
machinery

PU1TH80F-030U

EF=X= AF_-”OlIl

™o
Standard Linear stage

PS1H80F-030U

=

[ 2EHF ZEUOIBO| 2| &€ Products optimal for ultraprecision machining
« Related products

TA MA - P.155 HIO|E2| 0| =7 AH|O|X] - P.94

Force sensor Height adjustment stage for the cutting tool

© 0~100N7HX| 20mN ©| TEZ 3| AZS & 4 QU= MMYLICH, @ ATISO| 3T S4O2 & B M D|AZOR P& 4 UL

® TAtzio| =8 Ol221) Ho|E2| HE 2|00 AlRFE%) 52| @ £ S0jl= AU OFF2 s £0|S RX[s, Ik
otz pals & 4 YeL 51 =eio] JHsLCt

@ This sensor is capable of detecting the force from O to @ This stage is capable of adjusting the tool edge to the
100N with a resolution of 20 mN. rotational center of the spindle in sub-microns.

@ The sensor enables the user to perform processing control @ Even if the power is turned off after the adjustment, the
such as the measurement of the cutting force and the height will be maintained. The machining work can be
detection of contact (shortening of the air-cutting time). resumed directly.

f N Clofof2cHiolE A=
¢ ceﬁer (C-axis) )\El %M(C:"‘_)'LI-
| URBI== 0|
Fine adjustment until the center height of the cutting

/ tool matches the center of the spindle (C-axis)

HE2s CtO|OL=E HIO|E

Workpiece Diamond cutting tool
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Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

ojof| = AFE|O|X|
Piezo stage Q@ HEHI| 5 weeks
OO standard delivery period

£
12018

For ultraprecision
processing machine

= ol
15 EIY
Single-axis type

Model: PUTH80F-030U

POINT

® 5718 15 AH|O|X|YLCt, S AK| A
® PUTHE T4 SE HA|, PUILS AEZ IS S S AL (et BHE 020 2H))
® X|0f controller= P. 107, IO X E2I0|HHE P. 1213 A ERSHUAIL. Example of an tool attached
! (Tool and holder prepared by customers)
@ PU1 is a single-axis stage for processing machinery.
@ PUTH emphasizes high-speed response and PU1L secures its travel range.

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

@ See P 107 for the controller and P 121 for the piezo driver.

g _ _ _ _
Model number PU1H70F-012U PU1H80F-030U PU1H150F-060U PU1L70F-080U
SUS
Slf:
Appearance
Closed loop 12um
AEZT : :
Travel range
Open loop 16 um 40 ym 75 um ; ; 89 um
==
Resolution 1 nm 2nm : : 2nm
BELXE T
Rlemeitiiy +1 nm +2 nm : : +2 nm
LH35t=
Load capacity 50 N : : 50 N
o=
- gl 4300 Hz 2200 Hz 650 Hz 1000 Hz
A=W Load P
Resonant frequency | 100 g2 5tAl 550 Hz
Load 2700 Hz 1900 Hz (1 kg Load) 1 1 760 Hz
Pitching/Yawing/Rolling INANAR ‘ ‘ INANAE
LH& B 2 6l A YA HALAN : FHSYA HALA
Built=in displacement sensor Capacitive displacement sensor : 1Capacitive displacement sensor
Linearity 0.1% ; ; 0.1%
LAHAT HEES
e e 5.4 uF 13.6 uF 27.2 uF 1 1 6.8 UF
2d
Stiffness 0.01 um/N 0.02 pm/N 0.03 um/N 1 1 0.19 ym/N
2
Weight 1300 g 1700 ¢ 5000 g : : 1500 g
=H HE kil : : kil
Body Material Steel | | Steel
Eoxe QM LR &2 P oM LR &2
Surface treatment Electroless nickel plating : i Electroless nickel plating
AEX+E CAD CIOIE (2D, 3D)E WEBOIAM Ct22E& & = UASLICH
Dimensional drawing P. 95 CAD The CAD data can be downloaded (2D, 3D) on the website. : P. 95

# 20otet ST Fhhs= D Zes P STFI =2 AHAA N HolAH= P. 1895 Z100HAID] BEHESLICH
189

* See P. 95 for the graph of the load and resonant frequency, and see P.

8!

| Q THK PRECI
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for the relationship between the resonance frequency and responsiveness.
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o oj = AE|O|X|
Piezo stage

Q@ HE=YI| 5 weeks
OO standard delivery period

Xx0al
Lo 2 > E|_0|
2|18 | il =
(@) o .
For ultraprecision Double-axis type

processing machine

Model: PU2H90F-030U

® 57|18 2% AH|O|X|YL|Ct,
® PU2H70F= O|F H|O|2 TS 2| FFsfel S8 SAleh A0, PUZHIOFE FH ?{X| 2700 MLt

[ o1 T ==

® X0 HEE2{=P. 107, L|0f| = E2[0|H= P. 1218 FERSHIAIR.

[ [

® PU?2 is a double-axis stage for processing machinery.

@ The PU2H70F is a lightweight speed-oriented specification with a small moving table surface, and the PU2HI0F is
suitable for static positioning.

® See P. 107 for the controller and P. 121 for the piezo driver.

IPUZ Ce@B

=& _ i}
Viesl] mumilbar PU2H70F-030U PU2H90F-030U
SUS ) SUS
o2
Appearance
AE23 Closed loop (X, Y)30 um
Travel range
Open loop (X, Y)34 um (X. Y)40 um
2olls
Resolution (X, ¥)1 nm
B QIR 2H HE
Repeatability (X, Y)£1 nm
Liots
Load capacity 50 N 30 N
o=
. ooTon 1800 Hz 890 Ha
JE =T Load
Resonant frequency | 100 g2 5tAl
load 1400 Hz 810 Hz
Pitching/Yawing/Rolling 11 o

LHZS 19 4A

FESYA HAMA
Built=in displacement sensor

Capacitive displacement sensor

Linearity 0.1%
AT} HEES ) ]
Capacitance 3.4 uF/axis 6.8 uF/axis
24
Stiffness (X, ¥)0.05 um/N (X, ¥)0.04 um/N
EE
Weight 1500 g 3000 g
=H HE ki
Body Material Steel
2exel S LN =2
Surface treatment Electroless nickel plating
AEXI+= CAD OIOIE (2D, 3D)S WEBOIA CI2ZE & % USLICH
Dimensional drawing P.96 CAD

The CAD data can be downloaded (2D, 3D) on the website.

# 2otet Z& Fh e Z= P. 96, S F0h== HAAI0 CHol A= P. 1898 & 1GHAID| BHEILICEH
* See P. 96 for the graph of the load and resonant frequency, and see P. 189 for the relationship between the resonance frequency and responsiveness.

o
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SLESEL NN X xal Jl320|8

Piezo stage

AH|O| X|

A stage for ultraprecision processing machinery

HEE2| -Cato|Hete Ha

Connection with a controller/driver

15718 AE|OIXE 1& 2FAIP = BE0ME 2 *E7f 2RotH HEE0f WY U= Do = =2t0[Ho M=
2F2 2t

EYO0| REYLILE 0| 2=, T2 UR 8YS A&E T = Z2t0|HE 2F H&5ts 222 S E &+ USLICH

_,_

In applications where a stage for processing machinery is driven at high speed, a large electric current is required and the capacity with a piezo driver incorporated
in the controller would be insufficient. In such cases, the problem can be solved by connecting an external piezo driver having a sufficient current capacity.

& oiIE =etolt

External piezo. driver ®
= mm
ey | [ — Controller
JtZII8 AHOIX = B 2B ]
Piezo stage %— g
® . .f _:_
Piezo cable e ; o
——————————————————————— = i = i
!__5 OI
Sensor cable o X v
O Fo+8 22 MA(sinDf) 52| AEAF0 = 2 SHURE AE AYEEI0HE 0|88t YEO = ofLCH
@ Y3 /K22 0|5 & X SH2 e, HESHO Y Y& WY Z20|HZ S35 JHs LIt

@ For continuous driving for example with a sine wave at a higher frequency, an external driver having a large output current must be connected.
@ In the case of static motion such as travelling to the command position, the stage is operable with the driver integrated in a controller.

Ojof| = =2}0|H 29I B3P,
A lineup of piezo drivers
BRI A
=8 PH103 Calculation of the electric current value

Standard capacity
S| Wt Hekls, YN Axte] BH 8Y [uF] ,

= o
- E8% PH3ON TZg [V], Fot4 [Hz] 2 FagLct
Medium capacity HA SIS P 1212 AESHAAIQ.

- 18% PH601

High capacity The value of the electric current required for the operation is determined by

Capacitance of the stage [uF], Amplitude [V] and Frequency [Hz].
For the calculation method, see P 121.

UTLX H2E Tl xHIAL

A "water-cooled" jacket for the piezoelectric element

= - d x
Ojof| = AH|O|X] HPZZ 0| 4~ X
CE) - 2 32 EY =2 KEHY TUE
- OO AHO|X|E EFEC 2= W2 M3 HX|8 H2 *EXIE|01 9Ix| %%LIEL
SR (d2 22K = DHO| FH|] FHUAIL.

A A =t
DHO2 ol SXGHE AH 4
I.

r>-|
H
4
2
H
0|I

83 4 AgLidt.

If the stage is continuously operated at high speed, the temperature of the piezoelectric element will rise, and temperature rise may damage the element or affect
its life. Attaching a water-cooled jacket (made of aluminum alloy) outside the piezo stage will reduce the heat generation.

(Note) - The water-cooled jacket is custom-made. In addition, to increase the cooling effect, a measure to improve the heat conduction inside the stage may
additionally be used.
- The piezo stage does not have tapped holes for attaching the water-cooled jacket as standard.
- The customer must prepare a chiller (cooling water circulating device).

PU2H70F-030UZ2]
e 23] 4] O

Example of attaching the water-cooled
jacket to PU2H70F-030U

7 23
Water-cooled jacket

[ Q THK PRECISION CO., LTD. ] HE 20| DemoA| QAL SHAR|E (X) 202 ol2is| ZAA.
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RLESEC DI X & al 12 0|2H|2 AH|O|X|

Pzl S A stage for ultra-precision processing machinary

= o
:%S *E-| 7:" *I' E-:" Example of custom designing
27 Ao gr= FU Ot5 7|8 AH|O|X|E E-E 2 AAIZLICE

We custom design a precision stage for processing machinery according to the required specifications.

Example 1: C}O|Of g AH|O|X|
Diaphragm-type stage

- HO 14015 SHZ oF CHO|0{ T3 J10| = LA 9| AR|0|X| LTt
Q| MM LIFEIX| 940 @F 212 ey,

- This stage has a diaphragm-type guide structure aimed at further speed-up.
- It does not contain a displacement sensor, and is driven in an open loop.

78 & (BIO|E)

70
er 2-Water joint
A —
5 R Cooling water B ALY O R Schematic specifications
A, szlaow
>0 4-05.5Holes,
5 $10 C’bored Nl Travel range 15um
Depth 35 Piezo cable
0| AE[0|X| O[S st 4-M3 Depth 4 (P.C.D20) S3lls
R A = - "' _
Moving direction o 025 MM oVinglsUifacy Resolution (Open loop)
by applying the voltage DX =T
SR o9 | qox0r
o 3|
B 25 &
Body material Steel

Example 2: 5t AIA £4F AH|O[X|
ed wit

A stage equipp h a load sensor

d
- O|Oj| = AH|O|X|2t 615 MM S Zgfot S LIt
- BA gt 30| 1B 20N TS YOI S MY B 2 UsLICH
- In this product configuration, a piezo stage is combined with a load sensor.
- It is capable of sensing the pressure force (pressurizing force) of the attached tool on the stage.

[of| = AE{O[X] O|S &
/ Moving direction of piezo stage

Force sensor 24 ek

Detection direction of force sensor B A IR Schematic specifications
2 moj| = AE0]F|

Piezo stage \ Travel range 60 um

oFS A g ’42 =Hs o um
Force sensor \ Resolution T H
/ & ot= el

Load range 0~50N

< olE 2dls 50 mN

/ Load resolution

Example 3: HIO|E S4! =0| X7 AH|O|X]|
A stage for adjusting the center height of a cutting tool

Y Y IS0M O] Aol S ZFOY 2Kl AH|O|X|YLCH

== —

o
- S5 (CIO|OF=E HIO|E)2| Lt} C (F5)2 S2| fIX] 3ES ME 010|232 282 Z-E = JUHLICE

- B 20| 2 2, TS OFF i QX7 O{ZLEX| 811 OHE 7t A S o o= ASLICH
- This stage is optimal for adjusting the remnant in the center (“naval”) in precision lathe turning.

- The stage is capable of adjusting the positional alignment of the tip of the tool (diamond cutting tool) and the center of the C-ax
submicron level.

is (spindle) at a

- Even if the power is turned off after the center height is adjusted, displacement will not occur and the machining work can be resumed directly.

B ALY JHQ  Schematic specifications

BEE)R AHY 2E
ojset Drive source Stepping motor
Moving direction
: Travel range + 40 um
o g
e ‘55 At 50 nm
Resolution
\
Ui 9] A AE2Q1 H0]X] M
Built-in displacement sensor Strain gauge sensor
I
S =4 ZHE i
Body material Steel

[Q THK PRECISION CO., LTD. | X% 22|, DemoBf| R SALfE/Y (F)FUCE ot FUAL.
D https://WWW.thkprecision.coljp T.031-726-1585 M. 010-5640-1586

94



Impact
actuator

Piezo stage custom
design examples

Analog
controller

controller

Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|

alignment

For objective

lens focusing

Horizontal
type

Vertical type

Box type

For microscope

tube

machine

Single—axis

Double-axis

Actuator

Simple
actuator

Controller

Digital

Piezo drivers

Piezo drivers

o oj| = AE|O|X|
Piezo stage

1% Ef

Single-axis type

AKX s=

Dimensional drawing

CAD CAD OIOIE (2D, 3D)S

WEBMIAM CH22E& & = ASLICH
The CAD data can be downloaded (2D, 3D) on the website

O|SH|O|S2 TYRUotof et D 9| Shat USFO 2 0| S FLL,.

LI AAOL RS (2R = 20 -N )2 ZRE= A #[0[£0] gl T|oj= Hol5

2t LERF USLICE

- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.
- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

PU1H70F-012U(-N)

PU1H80F-030U(-N)

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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AEZ23:  12um 4-¢4.5 Holes,#8 C'bored Depth 12 AEZ3:  30um
Travel range 8-M3 Depth 4 Travel range 4-¢5.5 Holes
@ @ 12-M4 Depth 8
F i 7
d
4+ #tsEe
(. L2l
s ME |= ~
.S s [ € =1 E
818 o2 a0 | o Y
ole Os 80 ° 2
c llo ° 8
32 I 2-M4 Depth 6 8 ©
= [} 2 o o
O] (%} a N 2
{/ & g & & =0 =3 gg
== '@l =0 = o ||
40 2-M4 Depth 4
PU1H150F-060U(-N) PU1L70F-080U(-N)
AEZ3: 60pum 150 AE23: 80uym  _
Travel range I 138 Travel range € CE 90
110 =
65 15 = i 2 50 4-65.5 Holes,
24 © g 3d 20 | /9.5 C'bored Depth 21
N R 12 4-M3 D
5 9 @ [ epth 6
& S5l
e @ 4
® - &
8IR 8e
= N,
= =
AIES t e @ D
| I
£ ES L= ®
S5 e @ ol & &
288 6-M6 Depth 9 o
8 § 2 4-M4 Depth 8
“ 3 4-¢5.5 Holes,$9.5 C'bored Depth 20
*H i -+ |
31 X X |.)k H IT
LN
o l T ]I T 1 E’ _— 3000 I I
@ @®——PUTH70F-012U
Resonant frequency diagram @ —— PUTH80F-030U
@ —— PU1H150F-060U
- AE{O[X|0fl2] EIRY SHE0H| Q3 BEI FMp0| WSHS LIERH JHIL|C} 2500 © —— PUTL70F-080U |
- B E Q| WALt B fIX| = BHIE 5150 W2} THE 5= ASLICH @ \
7% X2 P.189 2000 A AN
- The diagram shows changes in resonant frequency according to the load £§ \ \
applied to the stage. 42 1500 N
- The diagram may vary depending on the shape of the article mounted on the E';g
stage, position of the center of gravity, or moment load. "2
ge.p gravity K T ——
1000 ®
500 &
0
0 200 400 600 800 1000
E L5t [g]
Load
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o oj = AE|O|X|
Piezo stage

2 = EtY

Double-axis type

AKX s=

CAD CIOIE (2D, 3D)E WEBMA 22 & = ASLICH

Dimensional d!’avviﬂg CAD The CAD data can be downloaded (2D, 3D) on the website.

- 0| SE|0|22 TQIotol| thef D 2fo] shar i #eko 2 O|s gLt
LU A SIS (2 e 200 -N)2! B2= HlM A 0[50] gl Do = HO|S 2 L2t ASLIL.

- As a voltage is applied, the moving table moves toward the direction of the arrow shown in the figure.
- If the stage is without a built-in displacement sensor (end of the model number: N), a sensor cable is not provided.

PU2H70F-030(-N)

AEZ3:  30um

Travel range

6-04.5 Holes,$8 C'bored Depth 12
8-M3 Depth 4

© ©

il

2-Piezo Cables (2 mEQD]jD:Ij
. X
<
25|
—

- © ¢
70

&
© X
o=

Ground Cable zzr————#’
2-Sensor Cables (2 mII—~

PU2H90F-030U(-N)

AEZ3:  30um

Travel range )
4-$4.5 Holes,$8 C'bored Depth 4.5

Y X 4-M4 Depth 6
A
4-M3 Depth 6

(=
©
o

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

100 ==
E E
S
- £: M of
8 3 S gl
= 5 8 =
2 2
3 T
I o
o
31X X |. A H IT
LN
© I_I I 1e 2000 ® — PU2H70F-030U
Resonant frequency diagram o PUsHA0F 030U
@
- AEO|X|0H|2] EITH BHE0H Ofst BE ZMMt0| H5HS LI 1600 \
TeEYLC
- HAHEL HYOILE S RIX| fEE BHE SHS0f| T2t CHE == ASLICE
Jl= Xt P.189 N
- The diagram shows changes in resonant frequency according to the load L § 1200
applied to the stage. +E
- The diagram may vary depending on the shape of the article mounted on the 'K:ﬁ E ®
stage, position of the center of gravity, or moment load. Rl N \‘
e 800 ~— ~——_
\ \
\\
T——
400
0
0 200 400 600 800 1000

eS8t [g]
Load
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mof| = AE|O|X|
Piezo stage

10z

HFOOIE @

Actuator

oluE % 34K

Impact actuator

YHLXE 5] HFAII[A,

- O
A3 (0|5 CthHE=)0ll EfAHS F0f O|FA|7|= HAt TX|RL|CE.
YAl T £F9f O|M| X =HO|L} 3|H METY S0l S8 = UASLICE

This product is an electronic hammer intended to move the workpiece (object to be moved) by
applying a striking force to the workpiece by rapidly elongating a piezo-electric element.

It can be applied to uses such as the fine position adjustment of a temporarily assembled part or
rotation centering.

\pplication examples

@ o|H EZo| MEZ flel 22 21X 23
Centering of a rotary part r fa temporarily
T

@ C|A3o| ME @ HI=O| MEZ

@ 2|0|X FEA0| = =

tment of the optica

\djt
la




:r"_’-;_ Structure

® 24:500Ef2| HEHEE A
® BEheo| HiPRIS, S UUE Y

S A=22|0| EhAJ2H0]
I

2
.

4E Z=of 2t FErEL o 25

@ The end part of the actuator is rapidly elongated in short time at sub-

contacted, and then immediately returns to its original position.

FOLD, TZ NS EI212 S SA| 291X S0HSLIC,
wl20] JC2 E2{ chaf2el 0|5 3L ofLic,

milliseconds, applies a striking force to the object to which it

@ The displacement of the end part varies according to the set impact strength. The displacement of the end is not equal to the

travel distance of the struck object.

I

m
S

end weight

B (UBER)
t p.

[oil]

Example Displacement of the end part of the actuator

HOH|O|Ef 2T Hef

ELT T

End part (i 4 A P2 =04 100Hz
- Pulse repetitive frequency
815
E? YUEH LH
oo .
= Impact force setting
g 5 10 — X Large
= — & Medium
Fs S — /v Small
4
o F AT} 50 M
Piezo—electric element
0 0.005 0.01 0.015 "
A2} [sec] Time
OHE 0]|0|E| HHX| Arrengement of actuators
%H:(l)l-g 75‘,' Bidirectional adjustment \ ?_“z',"%f _’F_Jg Unidirectional adjustment D)
® 1712 H=0f0[E{ 2 13 0| F 0| ©® S| B2 22 A0, ‘ .&
LB 2, 25 0|F0= OrFst 294 OHZ0f|0|E 17H§ 27 Ity >
O|oHE = St
2| HFOOIEIS BHAIRILICE. @ In uses such as rotation centering
@ Since one actuator corresponds to adjustment, the adjustment can
unidirectional travel, two opposed be achieved with one actuator.
actuators must be arranged for reciprocating travel.
0| = CHAZO| CHSE ZO{LHZ| Pressing the actuator against the object to be moved
0'||0'| ME'“:‘l ol_g_ Use of an air cylinder "Ik'%A—l Manually operable
©® L7, THO| XtE20t 2hsstE 2 03] £ H|0{ol| MeRfLCt. @ H=YPo= BEGH| 2/ YHOZ S, £0f F 1 229
olof@io] FEEO| o3t S, ofojgfel ZYoR YMES QIx/0] 521 A 4 ULtk

Sekst - U

@ Use of an air cylinder enables the automation of approach/
retraction, and is suitable for control of multiple axes. The
air pressure force serves as the rear end weight, and the
impact force can be supplemented through adjustment of
the air pressure.

UWE O|M| =7 Ci|o|E] of

£ XZO0Z ON-OFF2} Jbs Lt

@ Since the actuator is designed in an easy-to-hold pencil
shape, the customer can hold it in a hand and press it
against any part. It can also be turned ON/OFF in hand.

An example of data on fine impact adjustment

[ ) SUSXHEO| —;F—Oﬂ OqAI-IOE El'jde =1 _I_ol I:I|k||0|' Ol

&2 F7% o[ LTt

o= 10

@ The following is data on a minute travel distance of a stainless steel weight that is measured while continuously applying impact to the weight.

W2 Configuration

0|5 CHd=: SUSHH, 2 10 kg

Object to be moved: made of stainless steel; mass:10 kg

oflo{@t: 2 0.2 MPa
Air pressure: approximately 0.2 MPa

Impact actuator

V-V JI0|E HEH OFE A= 0.22

Friction coefficient of the V-V guide sliding surface: 0.22

UME H20{0|E{ PP102 AHBS| B
If impact actuator PP102 is used

D UMER (1) : X @ YUEY ()

Impact force: large

ABI 0|52 : OF 1.9m/step
Steo travel dlstance

Air cylinder -
/4 e

InE=bup .
| Fixture =

W 100y

Impact force: medium

AEHO|52 : OF 1.1 m/step
Step travel d\stance

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

HiZ 22|, Demo¥X| 22 rRLHE|H (F)F A2 )
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ojof| = AE|O|X|
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oo = &
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oH E
-1 —

oo = YHE HXI A

3EIY SOiIA
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=l
. PP102 PP103 PP104
2|2 i
Figure Fe
AmE B () 28 * =
Impact force Small Medium Large
ESRE i
Maximum displacement gum 17.um 85 um
ZI0 A
Maximum generated force 850 N
=M 2
Weight 50 9 9 g 380 g
PP102 P PP103 P PP104 i
Impact Impact
direction direction Impact
direction
Piezo Cable Piezo Cable Piezo Cable
Cable Length 1 m Cable Length 1 m Cable Length 1 m
8
L= ot e
5 | 3
2 o
< 2 M3 Depth 4 ©
© [ee)
— =
== —
M3 Depth 6 37 8110 2
10 62 M3 Depth 6 4470 8110
$10 57 BN
| JEJ'EI- E_ul_c_)l t.’j;é Changing the tip
1nCHEIO =Hals A Of i3 Q}N <, M3 %
HZO0|E 2| ETHEE 22T 4~ UA2H o M3 %QS‘ <
M3 LEARE 219)2 mAE 4 ISLICE = o 2 ==
The tip of the actuator can be removed, and replaced (5) < i =~ &
to a different one with an M3 screw. 4 18 |5] 4| _12.7 ! 5] 3 4] 10 ! 5 &

mUTE %%0j0[E| 22 FAQ
O

Q1. WX0|0|E AEZI = 0| AE?
1. YIE HEO0|EfE EtAS R ha22 0|BAI7|)| 93t 2Xo2 AER IR

>

[ |

FAQs on the impact actuator

How long is the actuator's stroke?

to ot

e PUBLICT, Afesare

O HALE

FHOZ A0 U150 V)S AIIUS BRO| N YULICE aX| AL Alofl= BAYO 2 HYQIDI| WEf
CHE 22 Y2ELICE YHE A| BFO0|E|S| LYO| =2 0|5HO| &= A2

= A

OfgiLct.
Since the impact actuator is intended to move the workpiece by applying an impact force to it, it does not adopt the concept of stroke. The
maximum displacement in the specification table is the amount of elongation that occurs if the maximum voltage (150 V) is statically applied.

TpAd
- O

Since the voltage is applied in a pulsing manner in the actual use, it is considered that the amount of elongation varies with the inertia.
The amount of elongation of the actuator that occurs if an impact is applied is not equal to the travel distance of the workpiece.

Q2. YHES o HE?

A2 CHEE 0| JHAO|L} ng Y Ho

How large is the impact force?

Atfete] HlH2 YXOo = F|LHHYA(150V)S 2F3t BLYLIC 2|&Xt= P.180

Since the effect of impact varies with a difference in the material of the workpiece or the securing method, we do not have a unique value.

| XtO| 2= EtAA| 217t H2HX| B2 HOIXQI gL JHX| 1 UX| Y45 LT

| Z|CH B19|ZFO| 2,
off et 2ol

The generated force in the specification table is a value measured when the maximum voltage (150 V) is statically applied. See the technical data.
Q3. Z|C A= Fotp= HOfL E|LF?  How much is the maximum drive frequency?

A3. ZIEE2| CEI0|HE Y o U= A0 18 FI=p= 100HZ U LICE
The maximum drive frequency that can be set with the controller/driver is 100 Hz.

Q4. AHROjsLe| TELS?

—_— -

What is the criterion for determining whether or not the actuator can be used?

A4, T2l 22| A OFE A0l 2ESH | W20f AH|2 AlRSIo] BHEHSEMOF RHLICE B2 7| = JEtH FaAL.
Since the decision depends on the weight or friction coefficient of the workpiece, it is necessary for the customer to actually try the actuator in
making a decision. Trial use of our demo actuator is negotiable.

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp
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UUE Mg HEE2 - S2to|Hy

A dedicated controller/driver for the impact actuator

(023

YHE HFOOIHE F617| e TE HESH E2t0[HYLICE
)

|oj| = AE|0|X|8 HESZ{LE E2I0|HOM = YHE HFO0|E = 5 5= GELIC

(= e |

This is a dedicated controller/driver designed to drive the impact actuator.
(Note) The controllers or drivers for piezo stages cannot drive the impact actuator.

o= T HA

=5 1538 LS8

Type Exclusive for a single—axis use For connecting with multiple axes
& Al

S SD301 SC1000+ST1000+SD101C

Model number

2l
Figure
HE O[S 17HOH EABlol TS & aLic + #c| E{0/2(ST1000)2t 2= 824(SCT000)2% E2folsi(5D101C) 2h
ZIES2{o} £210[HZ 130|A0] Yo{OD2 HMESLCY, THEELIC N . N
- X{EBILICH - H2Of0[E1S E|Cf 871 HEE 5= OO, L E{O| 20| M 5= TEoILE
Y= EYE AP o QELICE
-1 actuator can be connected for driving. + RS232C QUE{H|O| AP} £ALE|0f 210] PCOj| 2|3 HHEHMO = s LT
=Q =3 - The controller and driver are housed in 1 case.

Major features

- Price reasonable.

- This consists of 3 units: a handy terminal (ST1000), a controller
(SC1000) and a driver (SD101C).
- Up to 8 actuators can be connected. Driving axis switching and

- RS232C interface is available, so command control by PC is
also possible

HSO00IE &= JH=

Number of connectable actuators|

1M
Axis

1~8H
Axis

= 3D T0IHE 1% (1, 2, 3, 5, 10, 20, 30, 40, 50, 100 Hz) 10 THES Q] 2fEH(1~100 Hz max)
Pulse cycle 10 patterns fixed 10 patterns can be arbitrarily allocated
Ol H A =
OIE{ T 0] A 215 1/0 RS232C
Interface External
23532 WHNRES32
Protective circuit Overcurrent protective circuit
bske
P - AC100 V £10%, 50/60 Hz
ower supply
AHIMH
=IES) 50 VA 62 VA

Power consumption

& 30|
Outside dimensions

W180xD240xH100 mm

ST1000 : W110xD189xH60 mm
SC1000 : W190xD200xH54 mm
SD101C : W260xD350%H88 mm

=M 2

Weight

3 kg

ST1000 : 0.7 kg, SC1000 : 0.8 kg, SD101C : 5.0 kg

| HH"é' 7|% Panel functions

SD301

FREQUENCY

Front panel

Ao g XIS SEELI,
Used to set a pulse repetition frequency

MAGNITUDE

FEEH 28|
Intensity adjustment knob

INTERNAL/EXTERNAL

Rear panel

YEEHG AR RE ¥ F20| HE
Used to switch the intensity adjustment
operation from internal to external

EXTERNAL 10

QoM HojdlD U Tixt
Input terminal for a control signal from
outside

OUTPUT

HZ0l|0|E42| T THRF
Connecting terminal for the actuator

[Q THK PRECISION CO,, LTD. | H=

[ https://www.thkprecision.co.jp

ST1000+SC1000+SD101C
EMERGENCY
HIAEX| HE o e
Emergency stop button i H
SPEED 1 s 5
e T 5 ®
Used to set impact frequency - o]
STRENGTH ® [ _[

PEERTRER
Used to set impact intensity

.

|

REMOTE/MANUAL
PC 2|2 E ZEfD
SHE| E{0)'d 2%

of Hgh

Button for switching over
between remote control from
a computer to operation

on the handy terminal

GROUPA, B
HZOOIEH 2| T XY
Connecting terminal for
the actuator

22|, DemoEK| L ST (F)FUOR 2] FHAIR,
T.031-726-1585 M. 010-5640-1586

intensity setting can be easily performed by using the handy terminal.



mof| = AE|O|X|
Piezo stage

HFOOIHO

20 BRU0|E

Simple actuator

BFOOIEZ 0] 83t7| =5 SHEST 7t0[= 7| 7101 T2 X Z Y LICH.
T 20| A0 DYO|Lt Z2[7t 2HEHSIH B 21X t0[E2 TG0l 52 SHYS €2 + USLICL

— —

Me HEE AR S LICE

2

In this product, a piezoelectric element is incorporated into a compact guide mechanism so that the element can be easily

used as an actuator.
Since the product has tapped holes, it can be easily secured and removed, and with an elastic hinge guide, a highly linear

motion can be obtained.
It does not contain a displacement sensor.

L=X=Xy:| o
o O Application examples
© HUO|L AHHOIM YTHAXL 0|8 ® Lt O|E| THe|o 0N =7 &
of a p ectric element in iment C cn ne a stment of motion in nanometers
| ol= 2 © 7|2]0f| 4% BFOO[E =M Y

g or slippage (s D) Incorporation of a pi ectric actuator into equipment

n 'EI'Ef_:IX'”% Related products

158 mof|x =20|H Driver P.121
210 HEO|0|HE 7S6t7| 2Iet X L£0|= =2t0[H YL |CF,

— =

EY VR 300 w2t T8, TS EY, TEE 8,2 3 EIY0| ASFLICL

////////_/////f///////////
r

&

lo Nte
" and "standard capaci

?|=Xt& Technical data EIP. 186

RE RO SHO0| 20| S| AB|2|AIALF creep?t R EL

perates in an oper ‘DOD, itr




— o
@ AEZIE X|oH5I0] SEAI D a2 = A|SHEFQUIQIL|CH
® 1= ool SAI2 & 4 ALY

xS B .
® 91|0|% ZO|= EZF 2m, 0|5 E2 O|50| 8HM AZLICE
0| HPSIHLE HHAE E FASH= A e LT
@ This type places a focus on the response speed and the generative force with a short stroke.
@ Capable of performing stable operation even with a very heavy object.

@ The cable length is 2 m as standard, and the cable end has a lead wire (discrete wire).
A change of the cable length or attachment of a connector is negotiable if requested.

4-43.5 Holes, 6.5 C'bored Depth 4.5

PE1H-014U-N PE1H-032U-N 2-M3 Depth 5
AERT 14pm 4-43.5 Holes, ¢6.5 C'bored Depth 4.5 AEZ23 :32 pm @ @
Travel range 278 Depth 5 Travel range %g&l =
/9
@ /€ , ks
4 1] ﬁfl = &8 14
@ 26
14
m !
26
? g
- H~
ﬁ 3 Piezo Cable (2 m) © Piezo Cable (2 m)
<~ | e}
o || \ o [ [
&8 Model number PE1H-014U-N PE1H-032U-N
A E 23 Travel range Open loop 14um 32um
gt el Generated force 900 N 1000 N
LH &5 2| Ml A Built-in displacement sensor #& without sensor
DREDL 0 gSotAl Load 3500 Hz 3100 Hz
Resonant Frequency | 1o g2l Load 610 Hz 570 Hz
24 Stiffness 0.02 um/N 0.03 pm/N
MM EZ Capacitance 1.4 uF 3.4 uF
2MME Weight 45 g 60 g
2R HR(EHH2I) Body material (Surface treatment) A20|=(FH LZ0I0IE)  Aluminum (Black anodizing)

BHQ| HCH 2|3 Displacement magnification mechanism

@ 2 AEZIES AHT| RIS AT ¢Ir°| S0{EE 7|AXH L Z 2ilidh= 7|5S & EFUYLICH
©® THETIX|DIO|E2 OPEO| gl UH7TE1° SEHE E2 5= UsHCh

® 7|0|= ZO|= #HF 2m, H|0|= E2 O|=0| HAHN UsL|CE

Qo] what, 30|12 20| #Z0|L} HUE BEE JHsEICt

@ This type has a function for mechanically increase the elongation of the piezoelectric element in
order to ensure a long stroke.

@ With an elastic hinge guide, friction-free smooth motion can be obtained.

@ The cable length is 2 m as standard, and the cable end has a lead wire (discrete wire).
A change of the cable length or attachment of a connector is negotiable if requested.

6-43.5 Holes, ¢6.5 C'bored Depth 3.5

PE1L-100U-N 4-03.5 Holes, 06.5 C'bored Depth 3.5 PE1L-300U-N 2-M3 Depth 6
2-M3 Depth 6 73
AEZ3:100um AEZ3: 300um
Travel range Travel range
S
40 |
! 50 ;
: 10 Resin Sealed “_' /f
) Resin Sealed "— ¢ Piezo Cable (2 m)
Piezo Cable (2 m) — -\ —
A S = F
P LI 1S
o[ ™ [ [I_
| i
&8 Model number PE1L-100U-N PE1L-300U-N
AEZ3 Travel range ‘ Open loop 100 um 300 um
23 Generated force 50 N 60 N
LH &84 2| 8l A Built-in displacement sensor ## without sensor
DREDL 0 g=3tAl Load 500 Hz 250 Hz
Resonant Frequencyl 1oy g2l Load 280 Hz 160 Hz
24 Stiffness 2.2 um/N 5.4 um/N
AXAX HNEZ Capacitance 1.4 uF 3.4 uF
2 XM IHZE Weight 190 g 270 g
EHWR(ESH2I) Body material (Surface treatment) M(PEH LIZX =2)  Steel (Electroless nickel plating)
‘ Q THK PRECISION CO., LTD. ‘ HZ 29| Demoik| 42 SH2CH2|H (X)EUO0 2 olake] EAIAIQ.

[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586



Piezo stage

Linear motion
system

X-axis
XY-axis
Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror]
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision
processing

machine

Single—axis

Double—axis

Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller
Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P127

Force sensor
» P.153

Technical
information
» P177

103

LEEECNIY T(0f| = AE||O|X| E= MA| At

Piezo Stage Piezo stage custom design examples
EX M 1IN E| AR ENFX| @ TALYO| A FSHE T|0| X AH|O|X|2 AH| H|ZFStL|Ct,
= Ej:" Al-E_:" oM 1 FX] @ FARSOl| [ SHE o {0 X|E A | |t

o We can design and manufacture the optimal piezo stage for your requirements, for applications ranging
Example of custom designing  from R&D to industrial use.

Example @ it &, XY

th an opening

FAHE 12mmE ARSHHM 2 £t 20 AEZ IS SHHTH" £t 20| Q= &Y XY F AH|O[X|"YLCH,

With a thickness of only 12 mm, this "thin XY-axis stage with opening" still has a large opening and travel range.

BWAY I Schematic specifications

Travel range 60pm
Resolution ~ (Open loop)
Repeatability — (Open loop)
o
Body material Aluminum

Example @

%0|F tHEH XL} A| =L Ato|9] F2 S2Hol| BX(510] £ S NFPLUZ Yot OMZEY & + U= £TY ZH(5Z) 2H|O[X|YLICE
This thin Z-axis (up and down) stage can be placed in the narrow space between a microscope's objective lens and stage, in order to finely adjust the position of
tissue or other materials upward and downward with a high level of accuracy.

WAL IR Schematic specifications

Travel range 500 m
Resolution 20 nm
§1 ; Repeatability +20 nm
/
B7I044: (Ogram HOH)
80 92 Resonant frequency Load 0 gram 105 Hz
Body material Aluminum

Example ®

kHz QT2 SZist= 14 ZIS AH[O|X|YLICE UM AXO| 2& 4SS ARSE| I3t 21 7| 7LE 231 UKL
A high-speed vibration stage that operates in the order of kHz. It comes equipped with a water-cooling mechanism to prevent temperature rise
in the piezo-electric element.

WAL JHQ Schematic specifications

y\ Travel range 35um
Resolution - (Open loo
N (Op p)
' Repeatability - (Open loop)
38 A SHFL (Ogram S6tA) 5100
N Hz
AKX Resonant frequency Load
/ Cooling water P
N Xout Body material »
[Q THK PRECISION CO,, LTD. | A& 201, DemoBA| QH2 SRR (F)RHUC2 Aztef FHAL.

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586



12 mirror A3
Example @

oM E g2F a2 2Igo| 9ot 01218 255 2EAHOIAYLILE D&0tS Hoiohy| o 2|t 25 24=S 22802 5t
2HO[R|S] S 045 ST AAYLICE

oL THTE =2 2

This two-axis tilting stage for mirrors is used to scan laser beams at a high frequency. It has been designed with an increased stage resonant frequency,
and a minimal deflection angle in order to increase speed.

BALAINR Schematic specifications

X s 2 ”
w I 25 % ,
/ Deflection angle (6x, 8y) 400" [¥]
lls i
\ Resolution (Open Loop)
S T i
B Repeatability (Open Loop)
STIFI}4= (Ogram & 6HA|) oo
\ Resonant frequency Load
=X THE
Body material Aluminum
24

Example ® Mit7hRt, XY+67

Pressure resistance

XY & 6z(2T)2] SH=2S PHAH ?lA 278 £ 2 2tYHE(Ze A2 Irotke 822 et 250X YL

This stage provides axes of motion in the X, Y, and 6z (rotation) directions, and was designed for applications in which a high pressure (press pressure) is
applied after position adjustment.

Pressing BAIYIHR Schematic specifications
(X, Y) 50 um
Travel range (62) 250"[#]
2lis (X, Y) 10nm
Resolution (6z) 1"[#]
ghs xhedd (X, Y) 10nm
Repeatability (6z) £1"[#]

<

> BEFI (Ogram=51A) 240 b
Resonant frequency
% AEfolx| ;4
250 250 =4 ZHE Steel
Body material Base plate part: &
Gunmetal
PV

Example ©

=

52 S0l BHASE | RI3H ZH| H2 [T S| otA 20| Pl ARE 0188 2| AEZIS =HE o @ YLICf

The body width has been narrowed as much as possible to allow the stage to be placed in narrow spaces, while the leeway in the longitudinal direction is
used to ensure a long travel range.

BAIYIH R Schematic specifications

Travel range 50 pm
2l B

\ Resolution (Open Loop)

BT (OgramEsHA|) 240 Hz

/ Resonant frequency
A AXt EERYES b
201/ 125 Piezo—-electric element Metal case enclosed type
P ETpE p-
s e Body material Steel

[Q THK PRECISION CO., LTD. | HIZ 22|, DemoEX| QML SHAC2IY (F)FUOE e FUAIL.
D https://wwwlthkprec]s]on.coljp T.031-726-1585 M. 010-5640-1586
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ojof| X AE|O|X|
Piezo stage

== 7 A

Example of custom designing

from R&D to industrial use.

o] of| = AFE|O|X]|

Piezo stage custom design examples

=3 24 At

ALNYRE HFEENX| QA0 £ X2l Mo = AB|O|X|E M| MZRLIC
We can design and manufacture the optimal piezo stage for your requirements, for applications ranging

Example®@

WHE AF(2E E3A)S NUsE| s &5 XH0| 2% NH8OR |3}
S 2tET Qs

SEE 4 9lo] 7120/ AU M HYBO|E B2 2FYS 2ED 2

2IX THA
Lens focusing

This design is optimized for the vertical use of the linear-motion X-axis in order to allow for quick AF (autofocus). It is capable of moving quickly
within a microscopic area while holding the lens, and provides excellent tracking even with uneven inspection objects.

B

100
\

140

Exa_mple of lens

BALYINR  Schematic specifications

Travel range 200 ym
=S
Resolution 50nm

g e

+
Repeatability +50 nm
0 g&firks
RN ESIEN Load 330 Hz
Resonant frequency | ggg QB TR
Load 170 Hz
24 5 po
Body material Steel

S0 YW AXE ZEel TRYLIC
TELE WHHOR XS HE 7, YWLX(XFTHZ OME /1K =

FH + OO
Manual Piezo element

g%+ YsLh

= T M

This structure combines both manual operation and a piezo-electric element. It is capable of fine position adjustment using a piezo-electric element (X-axis only)

once rough positioning has been determined manually.

UTAKX}
Piezo—electric element

FEXEh

Manual X axis

FEY#

Manual Y axis

150

Example®

"ZtE (Aperture) XYZ AHO|X|"9t " £t B
Aperture 20| I O] QIX| SHEE EF OF = QIAE 2~ ASLICH

BAIYIHR Schematic specifications

X, Y) = 1.2mm
Manual
(X) &7 AKX 10 pm
Piezo element

Travel range

X, Y) =51 1.2im

=S Manual
Resolution (X) 4 AXt: - (Open loop)
Piezo element
=4 ZHE 0
Body material Steel

BEOXY + BAO6z
Aperture Aperture

= AH|O| XYLt

This three-axis stage combines the "XY-axis stage with opening" and " 6z (rotation) axis stage with opening." Substrate positioning target marks can also be

recognized from the opening area.

6z (2H) AH0|X|
Rotary stage

XY AE{0| x|
stage

150 150

LN

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

BAIYIHR Schematic specifications

Travel range

62) 400"[#]

&lls (X, Y) 20 ym
Resolution (62) 0.05"[#]
HhE XS A (X,Y) £20nm
Repeatability (6z) £0.05"[#]
EEIESTES

Resonant frequency 210Hz
=X A Aluminum

Body material

HZ 29I, Demo¥X| 22 orRLHEH (F)FHUCZ Afsl FoAl2.
T.031-726-1585 M.010-5640-1586



Example @

3ol S E actuatorZ Q0| 52| B =HYS NFUZZ WY = U= 25 HE(6x, Oy) 2HO[X[YLILY,
2t actuatordl= 2E o] '—H’85|01 UO| T M| 2o & ZRE WA & AFLICH

 2cdunde 1y
Tilting alignment with load cell

This two-axis tilting (Bx, By) stage can use its three independent actuators to perform highly accurate parallel adjustment for wafers and

other parts. Each actuator incorporates a load cell and can even sense pressure distribution at three in-plane positions.

BALUINE Schematic specifications

|0l = 24£0]0|E] &
Piezo actuator part

Travel range

50"[#] (actuator : 40um)

150

24 St
Load cell Resolution - (Open loop)
HHE 231
ey - (Open loop)

|0 X HEO|O|E: =
{0 = H.F0f|OfEf Repeatability

Piezo actuator

2470/ SYUH

Natural frequency

OFX{ A X|
S (Metal case enclosed type)
< N
Load cell part
g
360 Rated capacity TKN
Amey Fa
Spring constant 23 kN/mm
JNOX=A
L #929 kHz

Example @

AE[E 2B AH|OIX|(55)9F T|0| = AH|O[X|(35)E Yot § AERILt XUEMHSS HE 2H0[X|

AHITY 2E + Do = AH[O]|X|
Stepping motor Piezo stage

LC}

This stage unit combines a stepping motor stage (5-axis) and a piezo stage (3-axis) for a long travel range and ultra high resolution.

BAIYIHR Schematic specifications

AHY 2E
7% AH|O[X| AHT DE AHO|X| B
Motorized Z-axis stage I|0f| = 725 AF[0|X| Stepping motor stage

Piezo Z-axis stage

Travel range
T[0f| & XYZ5 AEO|X|

(X,Y,2) £7.5 mm
0x, By) +45°

(XY, Z) Tym
(6%, By) & 0.000564°

Piezo XY-axis stage s
Tolls
Resolution
AHT
e 2 o A

Bx By = AH[O|X|

Motorized O x 8 y—axis stage Repeatability

(X,Y,2) <+0.5m
(Bx, By) =£0.001°

326 LH 9] 1A Open
AHY 2E Built-in displacement sensor P
XYZ AH|O|X]
Motorized XY-axis stage ]I|0ﬂ7< )\E‘O|X| =
Piezo stage
(X,Y) 100 pm
Travel range )20 m
23S (X, Y) 2nm
Resolution (2) 1 nm
HHE XHoiA (X, Y) £2nm
Repeatability (Z) £1 nm

LS 9] A4
Built-in displacement sensor

RS HA
Capacitive sensor

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp

HMZE 22|, DemoFA| 2782 orRLH2|H (F)FHUC= A FHAIR.
T.031-726-1585 M.010-5640-1586



o oj| = AE|O|X|
Piezo stage

Mol ZEET

Controllers
Ofd21 9|2 HEZE
Analog circuit controller .

CXE g2 HEE

Digital circuit controller . P.117

O|o| = AH[O|X|E & M 0{5t2] et HAEE2 YLILCE.
AH|O|X|Qt 2 H&010{ SEEXE EOE XY & U0 S|AHZ|A|ALF 32|TD} Q=
1¥E X ZHOo| ItsELCY.
These are controllers intended to drive and control piezo stages. The controller, in which a control circuit, a driver and a

displacement sensor amplifier are integrated, is directly connected with a piezo stage to provide closed—loop control. High—
accuracy positioning with no hysteresis or creeping is achieved.

g x| 230 Eet 7|sS 1010l 25 B X
All functions required for precision positioning are provided in one unit
- Hog| 2, XML 0| = ECtO|H, QA 4T E HF 1CHof| BRI Do = AH|O|X|E
Y Aot n¥E K| 2HO| ot ELIL.
- UE IOl AR O S 01I*1 MEfst o~ ASLCE.
* A control circuit, low noise driver, and displacement sensor amplifier are all provided in one unit, and a piezo stage can be

directly connected to perform high-accuracy positioning.
« Aninterface with the upper device can be selected from multiple options.

X|of QIE{m|o|A
Control interface

Ot 2 & 2H0~10V)
Analog voltage

Al2lg (RS232C)
Serial

O0E SEetoly -
-t Piezo driver HO3 2
2 (16bit) HA ®
Parallel . B QM A o4 I C%gt;%\er
Sensor amplifier

ojoj| = AE|O|X] &0
Examples of connection with piezo stages

2E 2 XY= AHIOIX
Aperture shape XY-axis stage

X= AHIOIX

X—axis stage

+
HEX IHAE
For objective lens focusing
+
35 Mg AESY

3-axes controller

4L

HENE AEES

Single—axis controller




OtZ21 2|=et O|X|E 2|2, T HE81f Li=&S 2ty ot ASLICE
It is available with analog and digital circuitry, and for single-axis and multi-axis.

Ot21 3|2 HEE ] Analog dircuit controller

£ 3 Features
@ i MBI CHs 2HES HF
@ OS2 I-CIX|Ho| A et
% QUEHO|AZAM OFE 20 MY S MEot B
@ C|X|H QIEHO[ARAM A[2|H(RS232C)2t Haem'(16blt)5 Fore &= UAFLCh

@ Both single-axis and multi-axis expansion types are available, allowing two or more axes to be controlled by one
controller.

@ It is suitable for high-speed operation as it does not go through analog-digital signal conversion.
* When analog voltage is selected as the interface.

@ Also, serial (RS232C) and parallel (16bit) can be added as the digital interface.

1 RU04, 2% 0|42 1] HEEE = H|ofeh & AELICH.
£ SxHOj| MEFSHL|C}H
-1 O == -

=

= o xa
o HIOf Al o2 Nur?b; o a_x;s Ko SIE H 0] A& é’é'», HBIIE } Page
Feedback control Appearance i GoTiEE T Control interface Features, Guidance for selection
method
Standard equipment
S0t 20 Je (0~10V)
NCS6000 Pl Analog voltage - 3Y BUWE
- &t
ElE WK = EEEE] ontion - HOI QIEHOI AL AEi0] S,
For single-axis “!“ w 1 axis - Al2lg (RS232C) - Light weight and compact
type . Serial - Inexpensive
L'. '] - THEu 2 (16Dbit) - Many choice for the control
NCS7000 P-1-D ey Parallel interface
- JlsstE AlelZ(RS232C)
Limited—function serial
P. 109
-OEg 131|0I/\01I =g
NCM6000 P Standard equipment | - Bl ER0| & Z& Jts
org @ ML (0~10V) - HE MEXIUHEC MEs =
CIER 20 3% Ana\og voltage - Multiple axes are housed in one
For multi-axis M; 3 axes case.
type ' Option - Another axis can be added to the
- Alelg (RS2320) vacant slot.
NCM7000 P-1-D Serial - Lower cost than using three units
of the single—axis type.
CIX|& 3|2 HEEZ{| Digital circuit controller
£3 Features
E41 & = XQ o ool
O [|[XZ 928 Y& TH=TE 9._*5%31"'1—“1} (CH=82 Z2[otA| 2] HIZLICH
o .
® PID A2l ZFO|Lt . X| HE{S| Y S PCERE &7 ItsLICH
o PN "
® LAN, USB, BAR U2T 4 QUELCHT 2 MEH),
@ A single-axis controller composed of digital circuits. (Contact us regarding multi-axis use)
® PID gain and notch filter setting can be adjusted via PC.
@ Can be switched between LAN, USB, and pulse input.
== s
) HI0f Al ol == T MOl SIE{HI Ol A S&, 843 J|&E Page
Series model number | coq a0k control Appearance %;ﬂfgzﬁgﬁﬁf Control interface Features, Guidance for selection
method
- PID HCIS PCE Solt 2& Jis
TEg ) - =S40 MOl 2HHOIASE HE E
Standard equibment | o1z =212 )| AlS 0l HS
org= ®H(0~10V)
ChE N _ Analog voltage * The PID gain can be adjusted via
For single-axis | NCS 8000 P-1-D 1;, - LAN the computer. ) P.117
type 1 axis . USB - Equipped with multiple control
us interfaces as standard.

- Pulse - With an input/output trigger
signal, capable of responding to
the synchronization signal.

‘ Q THK PRECISION CO., LTD. ‘ HZ 29|, DemoXA| QAL SHRCHZ|H (X)ZUO 2 012kl ZAAIQ.

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586



ojof| = AE|O|X|
Piezo stage

Piezo stage

Q77 2EHI| 5 weeks
OO standard delivery period

Linear motion

com | EEEESEEREECEM NCS CfE M8

X-axis

Analog circuit controller Single—axis
W=axis Model: NCS6111C
Z-axis POINT
® 1= H0j80|0|, A Bt
® X0 QIE{T0| A0 S5t BIXY AEHO| CHFRILICE

= 0|
T ® 7|5 Mot LI82 P.1113 HESHIAIL.

@ Lightweight and compact with single-axis contral.

Rotary
@ Many types of control interfaces can be added.
Goniometry @ For details of functions, see P. 111.
Tilting (+2)
For optical mitror Series NCS6000 Al2lx NCS7000 Al2lx
alignment
40 mA £ Bt
— e uiiouti iy NCS6101C |[NCS6111C [NCS6121C |[NCS6131C
For objective et b =
lens focusing eliEnLr 60 mA £ EIE
lsiiouti oo NCS6102C |[NCS6112C [NCS6122C |[NCS6132C | NCS7102C |[NCS7112C [NCS7122C |[NCS7132C
:*0”20”13' T/ 2 Hlof Al P-lOKZ2] RO P-1-DOMZI WO
ype Feedback control method Pl analog PID analog
Vertical type Mo == 15
Number of control axes Axis
Box type EFXE | otg2OF 2H(0~10V) o o
Standard Analog voltage
For microscope oz A2l (RS233C)
tube EETTES Serial - Q - - - O - -
T Enr ranracicinn | Input =IHET a2 i
For u\trgpreC|S|on interface | Additional UHaia(rllﬁSIn) - - © B - B © N
O equipment
___medine | JIS8E Alelg (RS232C)
Limi ) ) - - - O - - - O
. . imited function serial
Single—axis
40 MAZE Bl B2 MR 40 mA, I3 8 120 mA, 2 2I2 = 0/= 5 mVp-p
Double-axis =5 Output type Average current  Peak current Output ripple noise
Output current 60 MAZE Etel: 2 ME 60 mA, I3 & 500 mA, & 22 S0/= 1 mVp—p
Output type Average current  Peak current Output ripple noise
Actuator Ols ?IXl &#el8 ZLIES &4 MM 2UIEH, DX 2LIE, 2 S
Monitor output Sensor monitor, Piezo monitor, Differential signal
Impact 23532 POt AE HEN NS E5 320 A ™ AKX = X
actuator Protective circuit Blocking the output of the piezoelectric element through load short-circuiting detection and usingan overheat protection circuit
Simple Pkl AC100~120V/AC200~240V & 24l
actuator Power supply Switchable way
Piezo stage custom A&
design examples Power consumption S0 VA
s Xl
.l X!"— W87.5xD365%xH135.8 mm
_ Dimensions
Controller
=M g
) 2.7 kg
Analog Weight
controller .
CE Marking C E O - -
Digital
controller
| N ot o

Piezo drivers - A
AKX

Piezo drivers Dimensional drawing

CAD CAD OIOIE (2D, 3D)E WEBOIAN TH22E & % USLICH
The CAD data can be downloaded (2D, 3D) on the website.

Al PIEfHol. Zet ofg= MY (BF) T2 QIE{Ho| A T3
Al With serial interface Standard: Analog voltage With parallel interface
motor stage NCS6111C, NCS6131C NCS6101C NCS6121C
» P.127
365
_ 875 345 -
‘ =1
Force sensor e R ! .
» P.153 s 5
o |8 5 - T
Technical - ©, © @ i[ n .
information o & ®
» P177 e ] ° ° 2 oot
109 [Q THK PRECISION CO,, LTD. ] A 22, DemoX| 232 A3ckelH (RFUCR K2 FHAL.
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o oj| = AE|O|X|
Piezo stage

(12182 HER

Analog circuit controller

® [T 3=7HX| AHOIX|E H&
@ 15 EE2XUCR PHE D

® xS EDE MF L C

NCM C}=&

s

Q@ HE=YI| 5 weeks
0O standard delivery period

Multi-axes

Model: NCM6311C

POINT
o]
s

Mo == USLICY.
L

FLICELITH XS] B S ROf| LSO '=30F 25 (20H) & S = USLIC

@ Up to 3 axes of stage can be connected and controlled.

@ |t can be configured with one or two axes. An "Axis addition module (sold separately)" can be added later to a vacant slot.
@ It is more affordable than three single axes.

Series NCM6000 AZI= NCM7000 AZI=
40 mA £ EIY
o Oliliauit e NCM6[101C NCM6[111C
Model number 60 mA =2 E}ol
o NCM6[102C NCM6[112C NCM7[J02C NCM7[112C
put type
IS B8 HIOf Al POt 2 Mo P1-D OtE 21 Mo
Feedback control method Pl analog PID analog
Mo == 1~3% (00l 1~39 H25 )
Number of control axes 1 to 3 axes(Enter the number of axes, 1 to 3, in the box
HE o= Ot 2 & 2H(0~10V)
OIE{H0lA | Standard Analog voltage © o O O
Input | =S | A2 (RS233C)
i ; - O - O
interface é&ﬁgggﬂ Sarl
40mA £ EIY: B3 R 40mA, TI13 8F 120 mA, £ 2lE = 0l= 5 mVp-p
SUNF Output type Average current  Peak current

Output current

Output ripple noise
60 MAZ B B2 M8 60 mA, II3 88 500 mA, £ 2I2 =0/= 1 mVp-—p
Output type Average current  Peak current Output ripple noise

LIS &Y HA 2L, T0E SUIEHE, Itz ds
Monitor output Sensor monitor, Piezo monitor, Differential signal
23 3z 2ot 4E A= Ut

Protective circuit

235 320 s 2™ K FH X
Blocking the output of the piezoelectric element through load short-circuiting detection and usingan overheat protection circuit

]
Power supply

AC100~120V/AC200~240V & &4l
Switchable way

AHIAH
. 100 VA
Power consumption
&H T A
2% X< W236xD388xH140  mm
Dimensions
Exﬂ XEI:
Weight 5.4 ko
CE Marking c E NCM sk3kk1C: — NCM k*k*k2C: O O
o5 :

e|HX| =

) ) ) CAD CAD OIOIE (2D, 3D)E WEBOIAN TH22E & %= USLICH
Dimensional dravvlng The CAD data can be downloaded (2D, 3D) on the website.
3XK(MEIE QIE{mojA Zal) 1= PES
3 axes, with parallel interface 1 axis 2 axes
NCM6311C NCM6111C NCM6211C
. 388.3
) 236 375.5
PoLlE Ll |l P,
de [l sfs ofs o 2 e ; B ola e
=l R R £, o | Bi e
. N N S P
7 T 7 7 T =/

| Q THK PRECISION CO,, LTD. ]

HIZ 22, DemoBA| 272 S=RUE|H (F)FEH2R A2 FHAIL.
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BMESEL NN Ol=t2 1 3|2 HEE D

Piezo stage — =

Piezo stage

Analog circuit controller

Linear motion
system
Y-axis 1T oo [S)
. Part names and functions
XY-axis
Z-axis
® PIDAHIQ =& D] (36000 Al2|X= Pl Z&D|0HLICH)
XYZ-axis l PID gain trimmers PI trimmers only with 6000series
_ Piezo Controller ™
0OHEZ BHE - N
e Overflow LED - P
Tilting/rotary - will
B 9 HZE dZ 9
Overload LED %
Rotary D'".u-‘ Otfier o
_ Sensor offset trimmer
— CYRERSE! e o
Goniometry Servo selector ¥ an el
O2Ns = e @ Sensor monitor output
Tilting (+2) Differential signal output g
—] ® otgz1 E%‘%!%;‘ i Oupt ¢
For optical mirror] Analog voltage input 4,—‘ e h@ AelY ce= e OIHHI0IA (xSH)
alignment @ QIEHO|A ME Mt 5 P Serial or parallel interface (Option)
————— Interface changeover
For objective @ L0Ix OUE 22
lens focusin IR ES =9 - - '
g Piezo monitor output - | - Serial Parallel
- NANO GONTROL GO.,LTD.
Horizontal
type g
. 3 -
Vertical type Piezo cable
Box type ) Sensor cable
Piezo stage
For microscope
tube
For ultraprecision
processing
machine
Single—axis
Double—axis
==
QAHMo|A BR
Type of input interfaces
Actuator
N QIE{H[0|~ BF IS S8 =]
Impact Interface types Functional features Detail
_ actator | BzEn | o opt= et O ~+10V, o HQ 20l o8k, ABIOIXIDF (0~ A AERT, WA SIIh SHELICH =0 113
Simple Standard Analog voltage If a voltage of "0 to +10 V" is input, the stage will synchronously operate in a stroke of "0 to the maximum stroke". .
actuator A2l RS232C0l 2l Al2l2 422 HOjBLICH o
Piezo stage custom Serial interface Control is performed in RS232C serial communication. .
- x| xbxb
desion exemples A i EE] 16bite] BHOI42] A5 2 HOIELICH O M8 AES20 M8 JhSEUT
Additional | @ - ) - o ) . - P.115
T e Parallel interface Control is performed with a 16-bit binary signal. Only a single—axis controller can be selected.
Controller JIsEd Alz|g g HH0 S SRS SHEE RS232C sS4 MW YLICLEHY = Mg AESHL J&8 DpsELILCH P 114
Limited—functional serial| RS232C serial communication with limited types of commands. Only a single—axis controller can be selected. :
Analog
controller
SIEL 6000/7000 A|2|X2| AEH P. 111

controller

Selection from the 6000 and 7000 series
X 22l 2 MO E FAIot Mo 2 /L[Ct.

Piezo drivers

ri N e

0000series o\ wept 2 wspot 2 ABjofxjof HergLict

Piezo drivers v _ _ ) v
- This series represents a control circuit with a focus placed on the control of positioning stability.
- Itis suitable for stages with long travel ranges and large loads.

Piezo . .

motor stage 7000 Series J_'—_)—HK_ %I_El'-g% %Alol_l‘ X“O'I ng?:,L_l I:l--

>R ST Fot0t 22 AHO|X|2fe] et HeheLtt.

o - This series represents a control circuit with a focus placed on high-speed response.

> P.153 - Suitable for combination with a stage with high resonant frequency.

Technical

information

> P77

11 [Q THK PRECISION CO,, LTD. | HE 29|, Demot| RHS AN (F)FUOR AH2fsh FAA|Q.

[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586



OHER U
Overflow LED

OHZE MO
Overload LED

OME Mgt

Servo selector

OxF M £ (EFER)

Differential signal output

@01z MY YU
Analog voltage input

(6 Bl=hu [ ESp kol
Interface selector switch

Ouo|x ZLIE £
Piezo monitor output

OPID A =H7|
PID gain trimmer

(36000 Al2l== Pl Z&ED|2H
*Only PI trimmer for 6000 series

OMM QITM XHT|
Sensor offset trimmer

OUM ZLE &5
Sensor monitor output

® A2|E E=
HEHA MO A

Serial or parallel interface

mjof| = AE|0]X|Q] @15t HetO| LiE E2H0|H 2| AFFZH(-20V~+150V)E E2 E2

Of| L=2kAol HFLIC

It lights up in yellow when the voltage applied to the piezo stage exceeds the specification value (-20V to +150V)
of the integrated driver.

U™ AXO| £E HEO|L} Y BT 3|27} ZHBot Z20]| ZMo| HFLICH

It lights up in red when a short circuit is detected in the piezoelectric element or the overheat protection circuit
is activated.

On : PI (D) MO0l ot D= HO{S HAISH, S|AHZ|AALL ER|ZEDF EYE LT
Off: @ =T 20| £0f M AXf S48 SeHst SHYLIC

On: Performs feedback control using the PI (D) control to correct hysteresis and drift.

Off: Switches to open loop drive where the operation is accompanied by characteristics of the piezoelectric
element.

SHIX|QF ATHRIX|Q XH22tE MYEHeL/c

(X2 2) =(SHLIX])- (ST LIX])

Outputs the voltage of the differential value between the target position and the current position.
(Differential signal) = (Target position) - (Current position)

% FE (11100[X] &)
See the table on the left

Ol R0 T (@), Al2IY £ TR (D) SollM, AHSE QIET0|A gct

The interface to be used can be selected from analog voltage input (@) and serial and parallel ( D).

i

gk Me

e |

U™ AXtoj Q1otet Mtol 1/158 EHeLch.
1/15 of the voltage applied to the piezoelectric element will be output.

F5F ZHOILL S Yo 20| AH|O|X|2| SEHEE ZYY =~ AL

The response of the stage can be adjusted according to the load conditions and operation methods.

A el HFE Al Hel 2
Low gain Appropriate gain Excessive gain

@

o)

&

— X 45 S
Command signal <

H #E Y

- A =& =5
_H|0|X|_ <7 T8 20IAII Overshooting and ringing
Staeg motion Blunt rise
T(msec) T(msec) T(msec)

AE[O|X|0f LIEHEl A B4 H9 MAQ] QEA A (2+10%)S B & YALICH

The offset of the built-in capacitive displacement sensor can be adjusted (about £10%).

U B9l MO ELE SHULICE QU ATILLA/D HED|2 HO{LHY,

Iol| = AE|0|X|Q] SZF HEHE 2| BEIYC R EEY 4 USFLIC

Monitor output of the built-in displacement sensor. The operation can be read with an oscilloscope or A/D
converter to observe the operating status of the piezo stage in real time.

gz AlS

== |l

Command signal

AN SLIE &3

Sensor monitor output

V(voltage)

iz As
Differential signal

Sensor monitor output

T(msec)

¥ ARFe) ML 7 ehlnig gy

The vertical axis scale is different for each line.

28ls
Differential signal

2% B HE (111H0|X| E F¥X)
See the table on the left

| Q THK PRECISION CO,, LTD. ]

RE 29|, DemoFA| QH2 SRR (F)FUQR Kl2e) FHAIL.
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For ultraprecision

Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

VERLCUEEN ofst2 0 3|2 HEZR

: —
Piezo stage Analog circuit controller

U AUHD0[A HAILHE
Details of input interfaces

OI‘EI'EJ Ix_—|cl>=ll- CIJ=IE_=|I 712 &=} standard

Analog voltage input

JH.Q. Outline Piezo Controiler N
@ Input THXIOf| OFE20 MY 0~ + 10V E YHSHL {IX|E AP LIC ® o
@ X0 Y= [0~+10V] of CHSHY, AHO|X|2F [0 ~ 2|t AEZ3] 2 L35, H

U TR0l S215104 AH|O|X|2F SEFRLICE &

O [t HEEO PR =, = TS0 OFE 2 TS Y={oHOF LC.

o
o
— =

® Analog voltage 0 to +10 Vis input to perform positioning.
@ \With [0 to +10 V] corresponding to [0 to maximum travel range] of the stage, the stage
operates as it synchronizes with the voltage value.

@ In the case of a multi-axis controller, it is necessary to input an analog voltage commensurate
with the number of axes.

Jﬂ)gl j|".'_=' Guidance for selection

® YAt It 5, ALE A SEH(O'ERD F%)S ol B2
® A/D, D/A B12t0| gi1n, 49| C|HIO| AR RE|9| X|F 4= 0f Ciot #E X2| £=5 Q710t= F2.

® BX 7|50|02 20 5|8 Gt BRIl ot

@ Suitable for cases where continuous scanning operation (analog operation) with a sine wave, triangular wave or the like is
performed.

@ The processing speed for a command signal from the upper device is high since A/D or D/A conversion is not performed.

@ Since this is provided as standard, the price is reasonable with no additional cost.

processing
machine
o optE=1 Fet & 7(710] MBSO £7|5 Sa
Single-axis Example of analog voltage output devices Operation synchronized with the input signal
PTG 00 [ J— EVS
Double-axis "gﬂ X‘"L'IE"OIE‘I %9- c} Input si?nal
AlS HHAHY — - | — InputEtx}
A4S | E— eIEMS Input terminal 3
A signal generator such Input signal 2
as function generator a
Actuator N\ g
- <
Hi 3 —_—
mpact PC + D/AEIE| /\/\E\
actuator PC + D/A converter —Stglggl rInIoﬁCB;
Simple Time
actuator
SR— HMSEE Il ASXIHA ZHIoH =M 2. 2H|0|X| S
IeZ_O stage custom A voltage outputting device must be prepared by customer. Stage motion
design examples
Controller orxay
DCHY==BOX nc voltage output BOX
== e
i ® £TI0|E S2|81 0 ~ + 10 VE £612| 20|, 0= AB|0|X|S Ah AE2INIX| SH 2 QULICE
i ® PCL} BHH|L|0|E{S 9| F¢(7]0t glofiz, ZAEBafor (HsM Zot2 AE(0[XIS S 4 Y&t
g =
controller ® 1BOXZ 1 EEE‘ ?=I L’l I:l--

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

® As the knob is turned, it outputs a voltage of O to +10 V, and it is capable of moving the piezo stage to the maximum travel range.

@ Even without peripherals such as a computer or function generator, this box can be connected to the contraller,
enabling the user to promptly operate the piezo stage.

@ One box represents one output. -
Model number DC101
=24 == .
I E | Number of output axes Taxis
‘ DCREAl 3| &4 _ 155 &
Number of DC offset revolutions
=24 X o}
MY 0~+10V

Output voltage

DX oF
sS2dYg
Power supply

=H 2

DC+24 V/0.13 A

Body mass 0.3 ka
[Q THK PRECISION CO,, LTD. ] A% 22, DemoA| a2 PACRIY (F)FEUOR otz FHAL.
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*lE'loE-l(RSZBZC)?_IE'l:II'Ilolé =M Option

Serial (RS232C) interface

0L outline PR n
® PCo| A2|E EELQL AZBHAM 2HESIAH| A8 4= AZLICH. »
® 1JHe| QIEHO|AZ 2= 353 O, 222 4~ ASL IEf

@ S| "Al2|H(16bit)"at "V 58t Al2|H(18bit)"0| ASLICE °

@ This interface can be easily used simply by being connected with a Serial port of the computer. “g'

@ With one interface, all 3 axes can be controlled and managed. e "
@ Available in two types : an "ordinary serial (16bit)" type and a "limited-function serial (18bit)" type. ° 5
MA J|&  Guidance for selection i s i

® ATOA BECR2| 0|5 5, FEQI 2% ’W% ote 3
® PC 1042 2%, 359 %¢§§ SEHEHO Mo = US.
©® TWHO|Lf ZL|H EFH02 SFIt S50 AHO|X| B 222 LS LT,
@ For performing static positioning such as moving from point A to point B.
@ A single PC can be used to control 2 and 3 axes at once.

@ A wide variety of commands and monitor commands make it easy to manage the operating status of the stage.

# 'USB-RS232C HE)|'=

22171710 DAYMAM FHISH FADI U
Example of upper devices (] A USB-RS232C converter must be
9" |:|||= AAAI g a@ R8232C prepared by customer.
o o-l o A Transmitted and N 4
PC—I éIEI |E‘|1I‘.||0| received command -
PLC & -
A serial interface or |:| « > ﬁEﬂOle‘ =S5
Serial port of the computer, ex. MV100 Stage motion
PLC, and the like = PS?
H20] Ol AT EY0] AN BP. 149
u] AMZE A STVl x =T fe] .
01%101 01'*'2" = L ——T-"O'I Example of commands and samp\e software Details on commands and software
HOHE H =Xt s Alelgd Jls & Aleld
Command Strings Function Serial Limited—function
0ls AHME MV Xn NS XEn (hm)2 ZULIXIZ 0lsSELICH o o
Travel command Move the designated axis X to the absolute position of n (nm).
SLIEHS AHUE PS? X KNS X 9 sMgte (nm) S22 gratstLlct o o
Monitoring command . Return the present position of the designated axis X in (nm).
mE=e e KHZX n(=1~6)HM AtQIL} CIOIEI S M & SHLICH
S=7 Jle— A= LK== , L RIA (), oA
Waveform output | WV Xn SN JKLM J (nm), K: 27| (msec), L: # (), M: 2 (nm) (@] -
i Generate the nth sine wave data of the designated axis X.
J:amplitud (e nm) , K:cycl (e msec) ,L:phas (e°) ,M:offse (tnm)
=22 HHE NSt 022 E S~ ELICH _
Macro commnad MC SAn Execute the nth macro. O

Als I A Executable file version . . .
o ji :Io'_ LabView Tt LabView file version
ZAIE

flo  (FeeHS NMBELct)
MZ ATEF0IE WEBOIA . — -
O22Eg = ASLICH OEMO for Hana Servo Stegs Vor 20
The sample software can be downloaded RS i
on the website.

[Q THK PRECISION CO., LTD. | X% 22|, DemoB| RS SALfE/Y (F)FUCE ot FUAL.
D https://wwwlthkprec]sion.coljp T.031-726-1585 M. 010-5640-1586




Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

oo = AH|
Piezo sta

o[ x|
ge

Ol 21 3|2 HEE T

Analog circuit controller

]IH F-IE-' Eél E'-l IE" Ol é =M Option
Parallel interface
208 outline
® 16bit2| HIO|H2| M0 ol N&£F Q2 Hofe 4= USLIC S
O C|X|2 H20|B 2 2| I 0| 20| Fo2 & UX| Sh5LITt
® CHETS 21E 22{(NCS)0lIR EHE & QlALIC, 5
(%) Ct= HEZ2{(NCM)O| M= Parallel IF & MEfE & gL =
@ This interface is capable of controlling the stage in high-speed communication using a 16-bit o
binary signal. é
@ Since a digital signal is used, the interface is less subject to ambient electric naise.
@t can be installed only on a controller dedicated for single-axis type (NCS). . P

MANG CONTROL £0.4TD.

(Note) The parallel interface cannot be selected for a multi-axis controller (NCM).

2171710

Example of upper devices

Force sensor
» P.153

Technical
information
» P177

oz &=
Analog output

16 uséc 40 usec

. 40pusec

<> : ]
Al2F
Time

Horizontal I EE]
=22
type it AlS Parallel interface
Hj2da |0 EEE] PC 16bit 2=
Vertical type 16-bit signal
Computer equipped with a HLLHL - - - - =+ - LHL) ﬁEﬂolxl %’—‘f
parallel |10 board Stage motion
Box type
For microscope
tube ¥ 10 BEE S2 DHIMNA ZHIo FHL.
A parallel 10 board must be prepared by customer.
For ultraprecision
processing
machine Pin assignment
Sinaleraxis e | uay S Es | uag S =4 30|12
. PinNo. | 1/0 Signal Pin No 1/0 Signal . __:j s
Double-axis 1 Input DATAO 14 Input DATAI fovided cable
2 Input DATA2 15 Input DATA3 HEAE JH0IE (1.5m) 110t 32 ELICH
3 Input DATA4 16 Input DATA5 .
Actuator 2 Input DATAG 17 Input DATAT A 1.5—-meter cable for parallel is attached.
5 Input DATA8 18 Input DATA9
Impact 6 Input DATA10 19 Input DATA11
actuator 7 Input DATA12 20 Input DATA13 3
Simple 8 Input DATA14 21 Input DATA15 U
actuator 9 NC 22 NC
Piezo stage custom 10 NC 23 NC = @:'—’A
design examples 11 Input +5 V 24 Input LOAC g,:ﬂi vtl\'_‘:e lead
12 Output OVERLOAD 25 GND
- ) 13 Output POSITION ERROR
Controller
Analog o [m} Gl . .
ol X HE A Setting the position command
Digital s EEN DATA
controller Travel distance Output value 0 1 2 3 4 5 6 7 8 9 |10 [ 11 [ 12 [ 13 | 14 | 15
0 0x0000 oV L L L L L L L L L L L L L L L L
A R AE o| =t
Piezo drivers *gﬁi;ﬂame OX7FFF 5V H| H|H|H|H]|H|H|H|H|H]|H|H|H|[|H/|H L
x AE
o =l =Sl OXFFFE | 10V | H | H | H | H | H | H|[H|H[H|H|H]|H|H|H]|H|H
Piezo drivers Maximum distance
o @ XX 2 16bit2| DATA 2B 2 s A|ZIL|C},
_ Timing chart @ & S 10psec 0|4 & ré LDAC% 40psec O[4"H"2{'"8 2 $fL|Ct.
Pller® LDAC 2} "H"2{[*20| EI“1 DATA 7t 0 MFLIC
e Data X Pad ® 1 3 LDACE 40psec 0|¢3 L2 2 810 242 QX|SHL|C}
. @ Al&HM Chg DATA A2 E =g AZ L L)

Ol 0olM HIOJEE 1N M= Z[THA|2F2 90psecOEHYLC,

(@ First, define a 16-bit data signal.
(2 After the lapse of 10 u sec or more following the definition, set the LDAC at level
"H" of 40 u sec or more. If the LDAC reaches level "H," the data will be rewritten.
(3 Then, setting the LDAC at level "L" of 40 u sec or more will maintain the value.
() Subsequently, define the next data signal.
Based on the above, the shortest time to rewrite the data will be 90 u sec each.



otz 3|2 HEEZZ CustomAtd

Custom examples of analog circuit controller

A2 1: LAN ZE X|9l 4% HEEZ]

Example A 4-axes controller supporting a LAN port

- O|of| = AH|O[X|E 4*77P(I 2125104 M|of& 5= QASLICH.
- LAN ZEE 2t3=1 210f, HESQ|Z 0| o3t 22|0f| = Ci8e +~ USLIC
Ob=tE 1 i=o|Lt A|2|(RS232C) QIEHO|AE _'EHE z Hlsh_'_ A, HEHIZREH ML= 282 ALY - UFLIC

= AN

- This controller can be connected with and control piezo stages up to 4 axes.
- Being equipped with a LAN port, the controller can also respond to net-work-based control.

+ Also having an analog input and a serial (RS232C) interface, the controller can be used straightaway even if it is disconnected from the network.

BMALY specifications

© @ ® @ NIGEES 4
© © © © © © Number of controlled axes
® ® ® ® ® ® ®
S 8. S S, 2124 OIE{H 0l A LAN/RS232C
5 5 o 5 Input interface Analog voltage (0~+10V)
! : de DC+24 V/5 A
(@] (@] E‘ ® ® Power supply
] o O ] bl &
e e = e o e Power consumption 120 VA
® S X
Di ) W479xD376xH136  mm
Imensions
©~@: 1~4% Hof 2|H e
1to 4 axes control boards Weight 8 kg
® @ : Al2|¥ (RS232C) QIE{mo|A
Serial (RS232C) interface
® : LAN ZE
LAN port
- I ol = =] =
AlE|2: EA U OIS HEET
Example A controller supporting a pulse input
LA NS 2 TO|E AB|0|XIS HSAIY 4 YLICL
- THAD} A|C O|S3FE 16bit(65,535)2 £&st 0| S2koj| ArchetL|Ct.
- HAH0| oot Mo MH 2| 27| A0l HefeiLct.
- This controller is capable of operating a piezo stage using a pulse signal.
- On pulse corresponds to a travel distance calculated by dividing the full stroke by 16 bit (65535).
- Itis suitable for incorporation in a control system based on pulse-train.
WAL specifications
[ o A s
® __0 © @ ® Number of controlled axes !
EEEEZEE Q124 OIE{HIOl A Pulse input,
® Input interface Analog voltage (0~+10V)
7 7 _ 122 O_I%%‘ 1EA=%|CH0| S2/65535
Travel distance with 1 pulse count Pulse Max. travel range
g = -
@ Df”C’ Ao W250xD270xHB5  mm
Imensions
EI” Xag
To piezo stage To pulse generator \/\/elght 3 kg

[Q THK PRECISION CO,, LTD. | HIZ 29|, DemoiX| QML SHATHEIH (F)FUOE Hats) FHA|R.
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Piezo stage

Linear motion
system

X-axis
XY-axis
Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision

ojof| = AE|O|X|
Piezo stage

113 9z HEE2)

Digital circuit controller

POINT

O C|X|E 222 PYE AEZHYLIC

LI

CIZE 2

Single-axis digital controller

Q@ HEEI| 5 weeks

OO standard delivery period Es i .
) :
E£3 (43 HY) e

w
1

Model: NCS8142C

YEH U E IFdhs, DFO S YO = Mo M2 510 Y 9IX| 2T MOIE HAILICY.
® X|0f QIE{HO|A 2= "OFH2 0 MY =" "FFO0 YH" "BEA YH'S BEOR 21 QgL
® I|0j| = AH|O|X|2] &S %[X3tsH= PID |9, BE| 47 ST PCOIA & 4 JU&LICH

@ A controller intended for piezo stages and consisting of digital circuits.
It performs precision positioning control by processing input and output signals through high-resolution and high-frequency

sampling.

@ FEquipped with an analog voltage input, a command input and a pulse input as the control interfaces.
@ Also enables the user to make settings such as PID gain and filter setting, which are intended to optimize the

motion of the piezo stage, from the computer.

g

Model number NCS8142C
R 100 kHz max
Servo cycle

TS84 HI0f 24

P-1-D CIXIE 32

Feedback control method PID digital
Mol == 1=
Number of control axes Axis

org 2 He 0~+10V (A/D 24bit, 100kHz max)
Analog voltage

e OIE{HIOlA
Input interface

USB/LAN

processing
QTR A 20bit, ZI BAUZ =04 1MHz
. . Pulse Max. input pulse frequency
Single—axis
RS H 8% 60 mA, Il2 &7 500 mA
. Output current Average curent Peak current
Double-axis
oox = = Mg .
s Sl s ~20~+150V (D/AI8bR)
Piezo driver output voltage
Actuator ZLIEE =4 HA 2UIE, DIHE 2UEHE, X2 AS
Monitor output Sensor monitor, Piezo monitor, Differential signal
Impact 235 3= 2ot AE HE A S AL S TG
actuator Protective circuit Blocking the output of piezoelectric element through load short—circuiting detection
Simple Pkl AC100~120V/AC200~240V & &t Al
actuator Power supply Switchable way
Piezo stage custom EN RS
design examples Power consumption 50 VA
& T|IA
D”.Q‘IC’ X!"— W87.5xD365%xH135.8  mm
imensions
Controller
25 =2
‘_V\iligshto 3 ka
Analog
controller
CE Marking C E -
controller
rors (XD 0

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

e|HX| =

Dimensional drawing

CAD CAD OIOIE (2D, 3D)E WEBOIAN TH22E & % USLICH
The CAD data can be downloaded (2D, 3D) on the website.

365 |

| Q THK PRECISION CO,, LTD. |
[ https://www.thkprecision.co.jp
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DIEEWE Ol
Front panel functions

@ Set: U QIE{T O ALE S41 &HAI(USB/LAN)Q| Tehs AAIFLICEH
Used to switch between input interfaces and communication systems (USB/LAN)

@DErr: X|ZIX|eF 2Axiztel AH0|E A2 M2 2 EHULICH (IR MY 27)
Used to output the difference between the command position and the present value as a
differential signal (effective for analog voltage).

i ®1/0: A U™ A /X X|FO|Lt EE|H YEH, JEf YEY SO HAYLICE
This terminal is for inputs and outputs such as input/output of a position command and a trigger
in the pulse input mode, and input/output of the status.

O LAN: LAN EtXtof oot HUME S=410 2 2|X| X|FO|Lt HEHS 810 SYLIC
Intended to send a position command and read a status in command transmission/reception
using a LAN terminal.

® USB: USB EfXtofl 2t HME S0 2, A X|ZHO|LE HEf 81715 AT
Intended to send a position command and read a status in command transmission/reception
using a USB terminal.

@ Sensor IO X AHOX|P LHFE | MM DS Heh EHwtLCY,
Monitor: Intended tooutput the voltage signal from the displacement sensor integrated in the piezo
stage.

@ Input: OFLED MYOR X X|FS HAFLICh
Intended for a position command with an analog voltage.

35372 Ao AUEmO] A
Three types of control interfaces

ohgtz 1 Fet UH(@)
Analog voltage input

PAX XE gy =l
Position command method Description

- Op R HUO~+10VE YUHBHLICE
S - UTHA/DEHBIO 2 C|X|ZISHE|0f X0{S0f| 424511, 0|3 D/ARSI0] Of6f 0Pt T RO Al 2 A
;:r‘w_\ﬁt Movgtgo[nm] Oosmcm 2H|0|X|0f SHELICE
. . - UM OVOllA MO EAE|O|X= 02] $I%], +10VOA BAEZ 39| 9[X|2 O[S &HLICH

+IOVREEAERIK(Z0lS " Intended to input an analog voltage of 0 to +10 V.
Input Move to max[nm] position * The input analog voltage is first digitized through A/D conversion, and is then output as analog control signal after D/A
conversion.

* The piezo stage moves to a zero position with an input voltage of 0V, and to a full-stroke position at +10 V.

USB/LAN (@ ®)

X XE g &9
Position command method Description
MV 0 ©&: 0 [nm] X2 05 SXIo0 O|8 HOHE A0 Of3H © & = =} s
— .2 9 == O|3| K| X|240|L} X2t Ot= Ql=2d Eg| MM AlA|SH|C
B SIS tion |0l 2l8h A S4lof fsf, 9I%] XIo|Lt SRl T, U5 =22 HE2 AL
MV n E&: n[nm] YIXI2 oS - Used to make input/output trigger settings, read a current position or send a position command through transmission/
a5 S
Transmission Move to n[nm] position reception with a string of characters.
HAYUY (©)
Pulse input
I XE Uy e
Position command method Description
032 Olnmie| S/X|Z ol - I/OEIXte| LT 210 BATRS YHSIH [+19H2E]SH L THD 230 BATYS YsIH
s [-17HERILICY,

Count. Move to Olnml position |y 510 =1 ol HZo| 9IX|, [1048575 IHSE] 2 & AER T 0| 9X|2 0[S HL|C}.

1048576 72E 1 E AERI /X2 0|5 |+ Ifapulse voltage is input to pin No.21 of the /0 terminal, the pulse is counted by "+1".
Counts  Move to full-stroke[nm] position | |f 3 pulse voltage is input to pin No.23 of the I/O terminal, the pulse is counted by "+1".
- The piezo stage moves to a zero position with a count of zero, and to a full-stroke position at a count of "1048576".

[Q THK PRECISION CO., LTD. | X% 22|, DemoBf| 2L SACfEIY (F)FUCE oretel FUAL.
D https://wwwlthkprec]sion.coljp T.031-726-1585 M. 010-5640-1586




Piezo stage

Linear motion
system

X-axis
XY-axis
Z-axis

XYZ-axis

Tilting/rotary

Rotary
Goniometry

Tilting (+2)

For optical mirror|
alignment

oo = AFE|O|X| |:| X
Piezo stage

22

Digital circuit controller

= Al 0_" O-l [ ] MEB ATES0IE WEBNA H22E8 4 USUITH
OH E E'| ;.Il 0 | ﬁ e — E T @ The sample s;—ftware can be downloaded on the website.

Application software

® LIS HEE2] MY ofZ 20|14 AT EYojIL|Ct,
® PID (91 / 208 / X TE{ / 29 A TE| SO nfatn|e AHS Aoz ZHS oM

o
ojoj| = AH|O[X|e] SEHEE 2 & == USLICE

’

@ This application software is dedicated for the digital controller.

@ Using the application, the user can visually make parameter settings such as a PID gain, limiter, notch filter and low-pass
filter, and easily adjust the response of the piezo stage.

TE 4% =t
Filter setting screen

For objective
lens focusing

Horizontal
type

Vertical type

Box type

For microscope
tube

For ultraprecision
processing
machine

Single—axis

Double-axis

Actuator
Impact
actuator

Simple
actuator

Piezo stage custom
design examples

Controller

Analog
controller

Digital
controller

Piezo drivers

Piezo drivers

Piezo
motor stage
» P.127

Force sensor
» P.153

Technical
information
» P177

) s @ RO ARS JHAISH Tof| = AE|O|X|2

File Setup | SWP _ﬁ(is: |
1- 100Kz B dnel Fu 54 | FXZ-=Ops EAMS EXMSH|CE

Frequency characteristic before fiter setting

s ‘ Frequency sweep is started and the "amplitude-
Al frequency characteristic" of the piezo stage is
1| ' measured.

s WA @ 1, 22| 2742| ROtz X BHE 27HY

el 2ol Faks 54
A'o1A
= AL

Frequency characteristic after filter setting 0]

b 1 The notch filters can be set with two frequencies

:f1and f2.

il ® 22 A TEE QL.

i 0 o gmj e 1000 The low-pass filter is set.

! i e © J24Zo| A|CHRtat X|A34S ARSI,

: A SHE 54 Aujof wEte RE AHY EA|ELICH

L G G G =Xl HE) 2 The maximum and minimum values in the graph
are set. Normally, the values are displayed in
Auto Scale according to the measurement
result.

1

=L

| Frea.|(Hz)  29.65 Att. (dB) -61.94
([ msvoRR| [Sveen ] [Cea 11

| 1 Continue

6584

o I:_I-AE)H x~ _q_}nq
Response speed setting screen
Fown =z O 0| = AH|O|X|Q] L& S O T HA| THL|CY,

Fle Sewp | SWP RES | SHOE

fes The response of the piezo stage is displayed in
1 )/ ame XY Ty —wy a graph.
| I = | emox AHojxe| SEYS XiE AYE )
o x AE0|X|2| MEE —;F—%I—JE;‘J g EO:ITéTI—| I:|'-
. \'/m“a et s The conditions for automatically adjusting the
H / \%w e el s response of the piezo stage are displayed.
avelonm and e actust moton ® LA 7| =& X|otst= A0 MHBHL|CL
/\ This needs to be set if the rate of rise is to be
limited.
; : @PHH), (I M=), D(O]2)2] 2t HIRlS ZFELICt

-10§36.

- g _| Useq to set P (propomoma\), [ (integral) and D
' °°”“”U;H ) e oy ) (derivative) gains.

(6] |
015 Upoor OGRS {552y oy [ o - o
p— s o o e O S oS RAE, S, e S0
; AEHRILICY,
Select the drive waveform from square, sine,
and triangle waves.
O I|0]| = AH|O|X|S| SEHE SHAIS 2HHLIL.
Used to set a target value for the response of
the stage.
‘ Q THK PRECISION CO., LTD. ‘ X Z 20|, DemoXtt| QHS SFRCY2|H (Z)=YUO 2 olaks| TAA|Q.
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Appendix

OIE{|0| A F3t
Interface switchover

AKX OtLtz ] &gt A 4
DIP switch Analog voltage input USB/LAN Pulse input
SW1 Off On Off
5 sSw2 Off Off On
w
LAN: On
e usB: Off
g A2IX|
DIP switch
I/O THXte| T HYX|
Pin assignment of I/0 terminal
o es NS HE s
Pin number Signal name Function

Ec|) g5 20t 258 g S 5L

k= 124 K ! -
! o= EE_I A %’,ﬁ Receive the trigger input and output the set waveform.
— 1 Waveform trigger input
2 GND
s S50 2 E2lH MSE & LICH
3 Te E217 =2 & S0 T IHNASE S | C

Output trigger signal corresponding to the output waveform.
GND
ECIHE 2ot 8 & (=S HAIELICH

Waveform trigger output

/0
~

5 3= EED{ gg‘ Receive the trigger and start the set macro.
1 Macro trigger input
6 GND
_ =229 & AMEH0 et ECIHE SHELILH
! 3= EED{ 2= Trigger is output depending on the progress status of the macro.
— 1 Macro trigger output
8 GND
ey = HH(HH)AIO H, HIZHAIN LS SHSLICH
° gg(gi) =9 Output H when settled and output L when not settled.
R Settling output
10 GND
1" c QHZE Al H, HIQHZE Al LS & ELICH
e 25 Output H when overloaded and output L when not overloaded.
_ Overload
12 GND
HZMN QHZEE A &LICH
13 e 2= 2 Reset overload with H.
_ Overload reset
14 GND
15 - Qb 2R Al H, EQH S22 Al LS SHELICL
o 22 Output H when overflow occurred and output L when overflow not occurred.
—_ Overflow
16 GND
17 Arst B0 AtSH2I0IE A0 H, JEASH 2I0IE A0 LS S &LICH
TJ;;perl Hlm_it H is output when exceeded the upper limit and L is output when not exceeded the upper limit.
18 GND
19 siet 21012 otet 2I0IE A0 H, FEGHSt 2I0IE A0 LS S &LICH
(I)_oTNer \im_It H is output when exceeded the lower limit and L is output when not exceeded the lower limit.
20 GND
1A g2 Al +1II2EGHL, 1048576II2E0MAM EAEZ39 AXZ OISELILCH
_ Z0 2 =0t+= 10MHz L LICH
21 B ol2(+) - "
Pulse input Counts +1 by 1 pulse input and moves to full stroke position at 1048576 count. The

maximum input frequency is 10 MHz.
22 GND
1E2A UHOZ -1 II2ESILY, 0 I2EUAM 02 RIXIZ 0l SELICH
ZI0H 23 =Dt+= 10MHz Y LICH
Counts -1 by 1 pulse input and moves to zero position at 0 count. The maximum input
frequency is 10 MHz.
24 GND

23 B gle()

Pulse input

- 1EAQ JIRE 5 1II2EQX 10II2EQIXIE HEELICH
25 R gé‘(xn' (x10) When this is L, 1 count for 1 pulse. When this is H, 10 count for 1 pulse.
_ Pulse input
26 GND
237 ANBE 2 gl
36 Not connect

X OPE E2|H, 132 B2, FF £, 4ot 2|0|E, 5tet 2|0|E HMEO ofs) LY RLICh

Waveform trigger, macro trigger, settling output, upper limit and lower limit are set by command.
X E3:5V, 93 : 3.3VE High.

Output  Input

[Q THK PRECISION CO., LTD. | X% 22|, DemoBf| 2L SACfEIY (F)FUCE oretel FUAL.
D https://WWW.thkprec]sion.coljp T.031-726-1585 M. 010-5640-1586




o oj| = AE|O|X|
Piezo stage

I oj| = E2}0|H

Piezo drivers

B8 PH103

Standard capacity

Z8%  PH301

mjof| = AE|O|X|0| HYfS A5t FFAIZ17] et X 0| = EEt0|H QiL|C}.
RE RL0|M SEO|LL, HAESZ 0 LT E2f0|HoAM = TRt R50 F22| f HAUSEAN

e — ] —
A8 = ALt

These are low-noise drivers designed to drive a piezo stage by applying a voltage. They can be each used as an external
power supply in cases where the current is inadequate for an open-loop operation or with a driver contained in the controller.

. $ jl'xl I- E_':ll |=c|>|'|=||=|'| Two methods for voltage output

@ #E Manual
ID=E 1mi'd9| "BIAS ADJUSTMENT"C}0|&

BIAS
E8{ £502 0~150VE 3% 4 YSL| I:|- OUTPUT VOLTAGE ADJUSTMENT
- £ YU BA7x0| A ol 2 ASLICE. =

% PH103 EA|7|= S YLIC

- The user can manually adjust the output from 0 to 150 V
by turning a "BIAS ADJUSTMENT" dial on the front panel.
- The output voltage value can be checked on an indicator*. ESYHTUHEAP| HY=E Cho|g
Output voltage value display Output adjusting dial
* An indicator of PH103 is optional.

@ XM External control oF =
Elo.l I[I.II-'| Ol |nput El'xl-o'" OI‘I—I'EJ II_'IOHF 0O~ 1OV§ E;<amp7\§'3‘=(' B je!,jmlufgluldé\ S
Usto =N 15812 ZZE 0~150 V2 EHFL|CH
. Q24X Qto| ma o|Lt lIr-.-Oil el 152 g o+ ASLch

- If an analog voltage 0 to 10 V is input to the "Input" terminal
on the rear panel, it will be output O to 150 V amplified by A T[S
15 times. Ert i

- Driving according to the waveform or frequency of the input
voltage can be achieved.




B 2l

Lineup

= URO| ot "BE 8" "SET" "HET 2| 3EIY S0IM

By output currents, three types: "Standard capacity

e 4 ULC,

, "Medium capacity" and "Large capacity" are selectable from.

=l

Model number PH103 PH301 PH601
EF HEEY =Y [ER==
Type Standard capacity Medium capacity Large capacity
22
Figure

g Jls &+ 1=
Number of connectable axis Axis
= FSRely
o= 0~10 V
Input voltage
AN
Output voltage 0~150 v
S=E 158H
Gain Times
e
- = 40 mA 1A 2 A
=24 2 Average
Output current I
. 500 mA +5A 10 A
Peak
£ 22 L0I= B B
Ripple noise 1 mVp-p 5 mVp-p
HHOIHA HHAEHE UAS
Bias adjustment Equipped
ST HAIDI SHoZ F 3.5Xtel EAl
Output voltage indicator Optionally installed Digit
2UH &% ESAMA 1/15
Monitor output Fifteenth part of output voltage
IR B3 3|2 AS
Qvercurrent protection Equipped
o] AC100 ~ 120V / 5
Power supply AC200 ~ 240 V3%, 50/60 Hz AC100 V+10%, 50/60 Hz
AHEEH
P " 30 VA 230 VA 500 VA
ower consumption
g 3D
Di B W210xD252xH96 mm W260xD314xH139 mm W320xD384xH156 mm
imensions
=M 2
Weight 2.8 kg 7.5 kg 12.8 kg
CE Marking —
rors (D 0

¥ M EHAL syitchable

RERI AN HE

Behavior in the case of an open loop

mjof| = EEfO|HE O 2 AHO|X|E SEAIP = 2= DIEYM MO AISH| 2| TiE0], S| AH|2[A|ALE F2[HO|2tD 3h=

YT EHO| LIEFELICE. 2|&At= P. 179

If the stage is to be operated only with a piezo driver, feedback control will not be performed. Therefore, a
piezoelectric characteristic such as hysteresis or creeping will occur.

S| AHZ|A|A Jz|T
5| AH2| |.— wioj 3 |__ O (m)
Hysteresis Displacement Creeping Displacement
07— e
15

. Z

5

Zero shift: I

0 50 100 150

Y (V)

Voltage

[Q THK PRECISION CO., LTD. |

[ https://wwuw.thkprecision.co.jp

32y Sy
Creeping

ARTIOIOR
Step voltage

TiE 22|, DemoA| Q52 BRI (F)FEYU2

|
0 10 20

Al2E (5)
Time (minute)

=2 AR FHAlL.

T.031-726-1585 M. 010-5640-1586
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ool = AE|O|X|
Piezo stage

(ol15&

0 s=xiyE|
Display

Front

o2 2ls

Panel functions

2k PH301 Example Medium capacity type

Rear
@ 2HZE

2HIT E

o— Yl
Overload lamp button

o = ol
OuZF L YA
Input control signal

otz
QU=
Voltage output
o o)
® T2 A9
Power switch

=
@ =317 Cfo|g
Bias adjustment

O=HTYHA X
Display

O=HxY Clo|Y
Bias adjustment

ORHZEC MO HE

Overload lamp button

OTAALAK|

Power switch

O3 ZLH
Output monitor

CEERERIE
Input control signal

0uYs™
Output

OESI 2L QH|/0 *?

Protective circuit external I/0

%1 PH1032 HA|D|= &4
' An option with PH103
% 2 PH1032 FLH|=|0 UK
% Not provided in PH103

U Y E

oF
s

L|C}.

= -

SLICH

® =3 2LH

Output monitor

O 22328 221/0

Protective circuit external 1/0

‘olij %a# ot EA"O‘;‘H_l Ef_

i R = ]
Displays the present output voltage.

UHFEE 0t HYE JHHE = U= CHo|Z YLt

A dial knob with which the applied voltage can be manually adjusted.

ASHUS 0 YT BE0| HSoto] HUS ATHBLITL
YE BES F2W ASHD S,

=

If the overcurrent protective circuit is activated, this lamp button will be lit and the output will be blocked.

Pressing the button will turn it off and the output will be returned.

Helol On/Off AQIX|YL|Ct.
A switch for turning the power on/off.

YT X0 QOtSkE HYel 1/155 EHFLIC)

1/15 of the voltage applied to the piezoelectric element will be output.

Mo Mol U CEXrLICH AKX = 0~10 V YLICH
An input terminal for a control signal. The input range is from O to 10 V.

MY 0~150 VE EHLICEAHO[X|Q| Do) = H0]&8 QHAYLIC
A voltage of 0 to 150 V will be output. The piezo cable of the stage must be connected to this.

23 9|29| o YEY TIXFLICE

- QHRE =

EPEE

An external input/output terminal of the protective circuit.
- Overload output

+ Resetinput

Input and output connectors

C2to|H HH
Driver model number

EERETE
Input control signal

HoEa
Voltage output

PH103 BNC RO3-R3F
PH301 BNC BNC
PH601 BNC BNC

[Q THK PRECISION CO., LTD. |

T 22|, DemoTx| RHES BRI (FH)FUOE otz Tyl

[ https://wwuwv.thkprecision.co.jp
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PERS: VI — jo|H{ o] 22F M A

Piezo stage Selection of a capacity of the piezo driver

oI X Satolkol HE 8YL, (30l 3 R4S 2HE MBFLIC

O O -/
The piezo driver must be selected based on the following three elements.

OYHAXS| M= [uF] Capacitance of the piezoelectric element [pF]
@MY (TEO &) [V] Applied voltage (equivalent to amplitude) [V]
@F&FI [Hz] Drive frequency [Hz]

Ofef="goimet A AF0fAQ| A=A LTt
The following explains the calculation methods for sine-wave drive and pulse drive.

Ip-p CEY MRO IE p-pat [A] Amplitude p-p value of the output current [A]
f © 3 FOk [Hz] Drive frequency [Hz]

Cpzt DU AKX HH 8 [F] Capacitance of the piezoelectric element [F]
Vp-p CEE Y IE p-pat [V] Amplitude p-p value of the output voltage [V]
lave CHT EY WME [A] Average output current [A]

Ip O3 &Y WME[A] Peak output current [A]

T=T1, T2 : Rise/ Fall A]Zt[S] Rise / fall times [S]

Jg_?.jnf‘_rl% Sine-wave derive

O 155t= Fhf= [f HZ]S BIY O 2 HQ 2 Shi= BATF lave[A]E Fot= B9
In cases where the required average current lave [A] is to be evaluated based on the frequency at which to drive the stage f [Hz].
lave=2xfxCpztxVp-p

Ip-p=2xmxfxCpztxVp-p £H
lave=2xIp/m(lp=Ip-p/2 )| iYL S S =Lk

® YT TR lave [AIS HIYC 2 15 758 F0= [f HZ]E Fol= BL ez
nput voltage
In cases where the frequency f [Hz] at which the stage can be driven based on the average oV
current lave [A].
(Y Al2H
f=lave/(2xCpztxVp-p) e
EEbsl
Output voltage
[0] X AXte| ¥H 8% 2.8 [UF], 75 HY 120 [V], ZO04 20 [Hz]ollA .y
e.g HHm(sinT}) 152 o AR B £ I = "
o The average output current in a case where the stage is to be driven with a sine wave at oV A2t
Time
the piezoelectric element’s capacitance of 2.8 [uF], drive voltage of 120 [V] and frequency
of 20 [Hz] is calculated as follows: ﬁﬁfﬁ"em
lave =2x20%x2.8x107® x120 AN TN
Al
012101 olef, B X5 13 mAO|A] ol & Safolot WS ELict, S\
This indicates that a piezo driver with an average current of 13mA or more will be
required.
HA T pulse drive
® A% £ T[S]2HE|, WRR st 1|3 R Ip [A]2 Tote 42
In cases where the required peak current Ip [A] is to be evaluated based on the rate of rise T [S].
Ip = CpztxVp-p/T BECE
Input voltage
. " 10V
® 0|3 TF Ip[A]Z2RH, 7t5¢t rise £ T[S]E ot= 82 —|
In cases where the possible rate of rise T [S] is to be evaluated based on the peak current Ip [A]. oV #\mae'
1/T = Ip/(CpztxVp-p)
150 V
(&) YH X2 FH 8 2.8 [UF], +5 T 120 [V], AlE & MAHE(C Vo-p
e.q SE £X 10 [msec]oilM BA 1Fot= HRL O3 HFR= oV e
.. T =1 ime
The peak current in a case where the stage is to be pulse driven at the piezoelectric !
element’s capacitance of 2.8 [uF], drive voltage of 120 [V] and rise and fall response (%(Ef_*% :
utput current
speed of 10 [msec] is calculated as follows: wf T
- VI {lave
Ip=2.8x10"°%120/0.01 e
0|Zd0f| oJalf, I|3 MZF 34 mAO|4AS| I|of| X =210|H It HRSHAH EL|Ct.
This indicates that a piezo driver with a peak current of 34 mA or more will be required.
[ Q THK PRECISION CO., LTD. | HZ 20|, Demot| RHS SR (F)ZYO 2 Y2kl THAIR,

D https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586



Vertical type

For microscope

machine

Single—axis

Impact
actuator

Piezo stage custom|
design examples

Analog
controller

controller

Piezo stage

Linear motion
system

X-axis

XY-axis

Z-axis

XYZ-axis

Tilting/rotary

Rotary

Goniometry

Tilting (+2)

For optical mirror
alignment

For objective

lens focusing

Horizontal
type

Box type

tube

For ultraprecision
processing

Double—axis

Actuator

Simple
actuator

Controller

Digital

Piezo drivers

Piezo drivers

Piezo
motor stage

» P127

Force sensor
| A

Technical
information
» P177

125

O o= AH|O|X ATMEATE
LRl >1E =2{of Cato|t{ o] [HYFII]EA
€z0 stage The voltage-frequency characteristics of the controller and the driver

it
Ot0
pa
S|

TOIx AEO| K|S HHBYS 2 DUHR AHTO|A &

OLLO OoOL- 71 l

These figures are graphic presentations of the relationship between the possible output voltage and the drive
frequency in cases where a piezo stage is driven with a sine wave by the respective controllers and drivers.

For the capacitance of a certain piezo stage, see the respective page for each model.

WF £ HE: 40 MAE 2E HEED - S2tojw{o AL
Average output current: For 40 mA controllers and drivers

HEZ2{ NCS#*+1,NCMskxx1  E210|H: PH103

150
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Average output current: For 60 mA controllers
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[Q THK PRECISION CO., LTD. | A% 22|, Demod| 232 ShACfElY (F)FUCE gt FUAL.
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I d¥ #n
Selection reference

BR 52 MOl 2 BES2AL SotojH AL,

>
25 FIb= [Hz]ol oiA2l £3f hs Hei[v]o| 37| w0 = 5100
HeF £50) o3t FE [um] HgHol ChSE & LTt
ESHAEY 4 Qe FIt4o| ASHS AH|0|X|O FE FIH0|E 3
O|E¢ILICE 7| &XtE P. 189 " s

Controllers and drivers with a high average output current has a larger

possible output voltage [V] in the drive frequency [Hz], making it possible to
suppress the amplitude [um] limit due to insufficient voltage. The upper limit
of the drive frequency also depends on the resonant frequency of the stage.

W £ MR 1 [A] E2tO|H 2 B2
Average output current: For 1 A drivers
E2folf  PH301

150

/
7

1,000 10,000

Driver
150 ® Mz [pF]
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Sine wave drive @ —_— 075
125 @ \® @—1.4
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RE . \ ® ©—6.8
03z \ ©—13.6
53 \ 0 —19.2
K
50 AN
\ \
0 f
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e 58 dF7: 2 [A] E2jo|H o] B2
Average output current: For 2 A drivers
C2j0|H: PH601
Driver
150 HE22 [uF]
@ ® ®\® \® Capacitance
\ ©—0.75
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® @—28
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[Q THK PRECISION CO., LTD. |
[ https://wwuwv.thkprecision.co.jp

T.031-726-1585

HZF 29I, DemoFA| 2752 orRLH2|H (F)FHUC=Z s FHAIR.
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Ijoj| = 2E AH|O|X|
Piezo motor stage

= XY=
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Controller
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moj= 2E AHO|X| 29l ¢

Lineup
= 2|2t It < =S == Z/E ANU=
Xis ppearance oving range esolution tall force odel number etai
AXi A Movi Resoluti Stall f Model b Detail
+4 mm 40 nm 6N LS1L60(F)-08B-06
X= 20 nm, 40 nm [6 N, 20 N
N oaris +8 mm MAEOs | xMdedls | LSIL90(F)-161-1 |EIP. 131
Selectable Selectable
20 nm, 40 nm |6 N, 20 N
+12.5 mm HAEIs | xdEIls | LS1L120(F)-2500-1]
Selectable Selectable
=3
Linear motion
system
XY= 6 N, 20 N
Yo oS +8 mm 40 nm sders | LS2K180-16B-1 |EIP. 133
Selectable
20 nm, 40 nm
XEEDS 20 N LSVL90(F)-12(]-20
Selectable
P.135
20 nm, 40 nm
e S 20 N LSVL90(F)-03[1-20
Selectable
o~ 0.2 #,04 %
o2 +° wMeIls | 20 N LS1C90-02(1-20 |EIP. 137
Y Selectable
2| TA|
Rotational
0.1 ®,02 ®
e +° wedeOls | 20N | LS1G190-0201-20 |EIP. 138
Goniometry Selectable

I|of| = AH|O|X|Qt m|of| = BE| AE|0|X|2] 5=t 22|
Operating principles of piezo stages and piezo mator stages

[m]of|= AH|O|X[]e} [I[0]|= 2E AHO|X|JE RF YHAXE FSACE ot oLt SZHel2[7t CH27| mi20f AH|0|X|e| S = CHELICY.

AHO|X| EX H|w BEP.152
Stage feature comparison

Both the "piezo stage" and the "piezo motor stage" are driven by piezoelectric elements, but due to the different operating principles

each have their own features.

O|oj| = AH|O]X]|

O|= E|o|2
Piezo stage |° ‘” |E

Moving table

aEaxt — | "
Piezo—electric element
AT AXtol M H0i| of5H Ef|0| =& |210|= 2| LICH.

The table is moved through expansion/contraction of
piezoelectric element.

[ZREZ] Main features

-AEZ23 5hY - Limited stroke
RIN2s - Ultra-high resolution
==t - High speed response
[Q THK PRECISION CO., LTD. ] M=

[ https://wwwv.thkprecision.co.jp

moj|= 2E| AE0]X]

Piezo motor stage

O|F HIo|E
Moving table

o an@pcte) — A= TT

Piezo-electric element (Four legs) = - . ‘ |

47H9| CH2|(LEGS)?} Al&t ot Hil
Elo|2g HLi= f12(QiL|ct
The table is fed gradually through repeated extension and
bending of four legs.

oJg ut=elol axtxioz

[Z2EZX] Main features
-Long stroke?ts - Long strokes are possible
i = - High resolution
~HRIOFFOIME BXIIXIS 8K
. The stop position is maintained even when powered OFF

22|, Demo| QL BTN (F)FYUOR e FHAIS.

T.031-726-1585 M. 010-5640-1586
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o= ZE AHO0[X|

Piezo motor stage

Linear motion system X-axis stage

@ Jt=s H|of| w2t +4mm, £8mm, £12.5mm2e| 3 &7t
@ L% 2[L|0] Ao &0 2ls 238lis 20 nm(Type A)2t 235 40 nm(Type B)E2 2751

= WHO|L FHE M & AUSLICE
24| ™ L20/5/SUS
3 : 6N/ 20N

6: I ==Lt

> ZEYHI| 6 weeks
OO standard delivery period

AT X& AH|0]X

st

Ct.

@ TS 2! HIAHY SEoM e Ao HisiM = E2l8 FHAIR.

built-in linear scale.

The body material and thrust can also be selected.
Body material : Aluminum / SUS
Thrust :6N/20N

@ Contact us if planning to use in a vacuum or non-magnetic environment.

ILS1L60 715¥9 +4mm

Moving range: =4 mm

We have a lineup of 3 types, £4 mm, £8 mm, and +12.5 mm, depending on the range of mation.
The resolution is classified into 20 nm (Type A) and 40 nm (Type B) versions according to the performance of the

Model: LS1L90F-16A-06

=ols 40 nm

Resolution
= kel _ _ _ _
Vodel mumber LS1L60-08B-06 LS1L60F-08B-06
2|2
Appearance
sy +4 mm (M2 8mm)
Moving range Total range
=ols
Resolution 40 nm
8BS (X 2 HE
Positioning repeatability +40 nm
zIHoIsSEE 5 /
Maximum travel speed mm/sec
LHGt=
Load capacity 1 kg
Pitching/Yawing/Rolling 20"/20"/20" 15"/15"/15"
= (#h)
Stall force 6N
PN
Hzlg!rgxflo?ce 6N
T Type B (THK PRECISIONXI)
ZHEHAl 2|LI0f AHY U Manufactured by THK PRECISION
Built-in optical linear scale| AN 2alls 20 um /200028&,(10 nm)
Scale division Divide
0ls Jt0lE A2A S J0I1E
Travel guide Cross roller guide
e
Weight 250 g 550 g
= HE 220l SUS
Body Material Aluminum Stainless steel
HEXel PHEH LA &2
Surface treatment Electroless nickel plating
AEX+= CAD OIOIEI(2D, 3D)S WEBOIA CI2ZE & & USLICH
Dimensional drawing P 1 41 CAD The CAD data can be downloaded (2D, 3D) on the website

| Q THK PRECISION CO,, LTD. ]
[ https://wwwv.thkprecision.co.jp

T.031-726-1585 M. 010-5640-1586
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ol -
I L S 1 L9 0 jl'%liij-l'rl . i8 mm Moving range: 8
Fols : 20 nm Folls @ 40 nm
Resolution Resolution
=l LS1L90- | LS1L90-| LS1L90F-| LS1L90F-| LS1L90-| LS1L90- | LS1L90F-| LS1L90F-
Model number 16A-06 16A-20 16A-06 16A-20 16B-06 16B-20 16B-06 16B-20
2z
Appearance Type A2 BE HYlE & 40| CHSLICH
Type A and Type B have different connector shapes.
PIRSA=R +8 mm (216 mm) 18 mm (216 mm)
Moving range Total range Total range
=S
Resolution 20 nm 40 nm
8BS 29X 2H M
Positioning repeatability +20 nm +40 nm
FUoIssE
Maximum travel speed 5 mm/sec 5 mm/sec
LHSHS
Load capacity 2 kg 2 kg
Pitching/Yawing/Rolling 15"/15"/15" 10"/10"/10" 15"/15"/15" 10"/10"/10"
=ad
_S'__‘(?Ejj) 6 N 20 N 6 N 20 N 6 N 20 N 6 N 20 N
tall force
X |X=4
. 6 N 20 N 6 N 20 N 6 N 20 N 6N 20 N
Holding force
Tyoe Type A (RENISHAWHI) Type B (THK PRECISIONXI)
ZEA LI AHY I Manufactured by RENISHAW Manufactured by THK PRECISION
Built-in optical linear scale| A 2&t4 20um /2000 2&,(10 nm) 20um /2000 2&,(10 nm)
Scale divisior) Divide Divide
0l D0l E 2A 24 J10|1E AZA e I01E
Travel guide Cross roller guide Cross roller guide
A
Weight 650 g 1350 g 650 g 1350 g
=H HE 22015 SUS 220l SuUS
Body Material Aluminum Stainless steel Aluminum Stainless steel
HHXHe AN LA =2 PuH LI &2
Surface treatment Electroless nickel plating Electroless nickel plating
AEX+= CAD OIOIEI(2D, 3D)S WEBOIA CI22E & & USLICH
Dimensional drawing P. 141 CAD The CAD data can be downloaded (2D, 3D) on the website.
ol -
I LS1 L1 20 jl-%tlg'rl . i125 mm Moving range: £12.5
Zols 1 20 nm Foils 1 40 nm
Resolution Resolution
=l LS1L120-| LS1L120-| LS1L120F+ LS1L120F+ LS1L120-| LS1L120-| LS1L120F+ LS1L120F-
Model number 25A-06 25A-20 25A-06 25A-20 25B-06 25B-20 25B-06 25B-20

2|2
Appearance Type A2t B= HUlH & 40| CHELICH
Type A and Type B have different connector shapes.
tsg < +12.5 mm (22125 mm) +12.5 mm (Y=<l 25 mm)
Moving range Total range Total range
RI6H§ 20 nm 40 nm
esolution
HIE o % 24 A 3
Uh= AR 2T MBE +20 nm +40 nm
Positioning repeatability
0 ols &&=
Maximum travel speed 5 mm/sec 5 mm/sec
LHGH=
Load capacity 3 ka 3 ka
Pitching/Yawing/Rolling 20"/20"/20" 10"/10"/10" 20"/20"/20" 10"/10"/10"
=i
2 (D) 6 N 20 N 6 N 20 N 6 N 20 N 6 N 20 N
Stall force
PN N
) 6 N 20 N 6 N 20 N 6 N 20 N 6 N 20 N
Holding force
TIoE Type A (RENISHAWHI) Type B (THK PRECISIONHI)
AL 2L AN s Manufactured by RENISHAW Manufactured by THK PRECISION
Built-in optical linear scale| AH| Y L8t & 20 um /20002, (10 nm) 20 um /2000 2%, (10nm)
Scale divisior Divide Divide
0ls JH0lE J2A S J0I1E A2A S J0I1E
Travel guide Cross roller guide Cross roller guide
e
Weight 1.0 kg 2.2 kg 1.0 kg 2.2 kg
= HE 220ls SUS 220Is SuUS
Body Material Aluminum Stainless steel Aluminum Stainless steel
HEXel A LA &2 A LI &3
Surface treatment] Electroless nickel plating Electroless nickel plating
= sk A Of AL‘ El,

AEX+=
Dimensional drawing

=

CAD OI0IE (2D, 3D)

P. 142

WEBOIAM Ct22E
The CAD data can be downloaded (2D, 3D) on the website.

Z T UMs

‘ Q THK PRECISION CO., LTD.

[ https://www.thkprecision.co.jp

HMZE 22|, DemoFA| 2782 orRLH2|H (F)FHUC= A FHAIR.
T.031-726-1585 M.010-5640-1586
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0| = 2Ef AH|O|X]
Piezo motor stage

2127

Linear motion system

oto] EHE
Y0 £t =(BIAER) 0] UM
Aol = CHS-LICE.

A 2-axis stage with integrated X and Y axes and minimized thickness.

There is an opening in the center of the moving table and the opening is not blocked over the entire movable range.
Contact us if planning to use in a vacuum or non-magnetic environment.

@ X=1t V=3 N #1E=2
0|5 H0l5
S 8 HIRHE BE0iAM 2

ILS2K180 7t=

XYZ AH[O]X] (Fat

XY-axis stage with an opening

=0 2=

EHOl - (X) +8 mm,

6: I ==Lt

> ZEYHI| 6 weeks
OO standard delivery period

EtR)

AE|O[ X LT

tE el dEHo| M Rt 28 A L

(Y) 8 mm

= = — .
Zols 40 nm
Resolution
g _ _ _ _
Vodel mumber LS2K180-16B-06 LS2K180-16B-20
oz
Appearance
tsg<l (X)£8 mm,(Y)+8 mm (2& <2l X: 16 mm, Y: 16 mm)
Moving range Total range
=olls
Resolution (X, )40 nm
B ?IX 23 HE
Positioning repeatability (X, Y)£40 nm
U ols &&=
Maximum travel speed 5 mm/sec
LHGt=
Load capacity 2 kg
Pitching/Yawing/Rolling 30"/30"/30"
A (#H)
Stall force 6N 20N
X sX=
Holding force 6N 20N
Tyoe Type B (THK PRECISIONXI)
Baral AIL0f AN I Manufactured by THK PRECISION
Built=in optical linear scale | A} 25 A 20um/20002&, (10 nm)
Scale divisior Divide
0l 2ol E d2A £ J101E
Travel guide Cross roller guide
2
Weight 25 ke
=l el 220l
Body Material Aluminum
HEXe AN LA =2
Surface treatment Electroless nickel plating
o| & T| A = =i PN
AEX+E BP. 143 CAD CAD OIOIEI(2D, 3D)E WEBOIA TH22E E-‘¢t U&LICH

Dimensional drawing

The CAD data can be downloaded (20D, 3D) on the web

‘ Q THK PRECISION CO., LTD.

[ https://wwwv.thkprecision.co.jp

HE 22|, Demox| QH2 BRI (F)FHUOR A2tef FHAL.
T.031-726-1585 M. 010-5640-1586

Model: LS2K180-16B-20

Moving range: (X)£8 mm, (Y)+8 mm



X590 Zgof| 2I$h XY= AH|O|X|

XY-axis stages combined from two X-axis stages

©® X= AH|O|X| 2CHE % WSt0] ZgSh XYS AH|0[X|2] 74 of (LTt

@ XY = UM} H|WSto] T2t 22 EF0| UAFLICH
-XZLYEORCIE AEZIE MY 4 QELICEH
- XE0YES 22[5t0], S-IE 2042] X AHO|X|Z2 A8 Y 4= UFLICH.
- O2{Z AB||O| X[t S2fet I, 21% AE|O|X|2t 11 H|O| S e 2ZI0[H| =22 FZ0l| 27t BaeLct.
-2 AL A2 (T A k)2 R0 UK LT

@ Here are some examples of XY-axis stage configurations combined from two perpendicular X-axis stages.

@ This type of configuration offers the following features compared with an XY-axis integrated type stage.

Different travel ranges can be selected for the X-axis and Y-axis.

- The X-axis and Y-axis can be separated into two independent X-axis stages.

- When the lower stage is operating, caution is required for the cable arrangement as the upper stage and its
cabling will also move.

" Perpendicularity (the degree of operation orthogonality) is not stipulated when stages are combined.

o

LS1L602| 2CH =% of
Example: Combining 2 LS1L60s

™~ 4
AEZD 48
T +4 mm (8 mm)
ravel range
=2 (D)
Stall force 6N

LS1L902| 2L =3t of
Example: Combining 2 LS1L90s

90 &N /N\

™~ 4
AEEH
+
Tl @nee +8 mm (16 mm) 52
=2 (#N)
Stall force 6N, 20 N

LS1L1209| 2CH =% o
Example: Combining 2 LS1L120s

T o +12.5 mm (25 mm)
ravel range

= (#t5)

Stall force 6N, 20 N

[ Q THK PRECISION CO., LTD. | HIE 29| DemoitA| QAL SHRCN2|H (X)ZY0 R tate] ZAAQ.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586
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o= ZE AHO0[X|

Piezo motor stage

A

> HE=HI| 6 weeks
OO standard delivery period

ST ZE AH|O|X|

Linear motion system

/-axis stage

® 0|3 HO|S0| +% Yt 2 FXO0|= 25 AH|O[X[YLCE
@ 10| Xtolof ofsff Ct32l 2 EtYo 2 EFSt JUSLICt

M

S EIY :XES AR HAIS el 2 AER

STH ERY: 40| PER 015 E|O| 20| 2B 2 .

T AE2I0[UNE FHBOIME FEHO SX2 BB 4 YBLIC
L

r

HFoM At TS RLITY.

-
ox

Xl
—

oK

[ ) S HIX}
® A "Z-axis" stage with a moving table that moves vertically.
@ These are classified into the following two types, depending on differences in structure.
Vertical type : The X-axis is placed vertically to maintain a long stroke.
Horizontal type: The wedge structure raises and lowers the moving table while maintaining its level.
Despite the short stroke, stable operation can be obtained even with heavy objects.
® Contact us if planning to use in a vacuum or non-magnetic environment.

A X ol .
T —! E e Vertical type
o
I LSVLgo(F)_1 2 jI-%I:Iélnl'l"l i6 MM Moving range: £6 mm
== ==
Fols 20 nm Foils 40 nm
Resolution Resolution
=
N LSVL90-12A-20 LSVL90F-12A-20 LSVL90-12B-20 LSVL90F-12B-20
Model number
oz
Appearance
Type A%t B= HUE 40| CHELICH
Type A and Type B have different connector shapes.
=t +6 mm (22 12mm) +6 mm (22 12mm)
Moving range Total range Total range
=olls
Resolution 20 nm 40 nm
HI2 9| 2 A
OFS SIX 2 ME +20 nm +40 nm
Positioning repeatability
U ols &&=
Maximum travel speed 5 mm/sec 5 mm/sec
LHGt=
Load capacity 0.5 kg 0.5 kg
Pitching/Yawing/Rolling 15"/15"/15" 10"/10"/10" 15"/15"/15" 10"/10"/10"
= (D)
Stall force 20N 20N
Ul |X=
Holding force 20N 20N
Tyoe Type A (RENISHAWXI) Type B (THK PRECISION)
AL 2|LI0 AN e Manufactured by RENISHAW Manufactured by THK PRECISION
Built=in optical linear scale | A3|Ql 28t 4 20 pm /20002 &,(10 nm) 20 um /2000=&,(10 nm)
Scale divisior Divide Divide
0l 2ol E d2A £ J10I1E J2A Ed J101E
Travel guide Cross roller guide Cross roller guide
2
Weight 900 g 2200 g 900 g 2200 g
=l JES] 220l SUS 220ls SUS
Body Material Aluminum Stainless steel Aluminum Stainless steel
HEHXe AN LA =2 A LA &2
Surface treatment Electroless nickel plating Electroless nickel plating
AEX = CAD OIOIEI(2D, 3D)E WEBOIA Ct22E & = USLICH
Dimensional drawing P 1 44 CAD The CAD data can be downloaded (2D, 3D) on the website.

[ Q THK PRECISION CO., LTD. | HE 29|, DemoR X QKL SHROE|H (F)FYUOE M| FAAQ.
[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




S ERI0 7|7

Horizontal type mechanism

471 0|5 E|O| 22 Hot= TS LA 2 Of2hZ 47| £ T UF0||0[E = YO Z FEON, 2IZ2| 442(7}
o

S0t 2| YLICE +E 81 ZALE A=A S2{ 70| =0 ol TN E D N7H R ME gk Hehs glL(ch

With a combined top and bottom structure, the wedge-shaped moving table uses a piezoelectric actuator to move
the lower wedge horizontally, which raises and lowers the upper wedge. The horizontal and tilt cross roller guides
provide smooth and highly accurate direction changes.

Ols&
Travel range

A2A = JH0IE (ERA)

Cross roller guide (tilt) T

2 & actuator
Piezo—electric actuator

- Remains level when rising and lowering
- 440l =1 Wot=SH0| 2+

- High rigidity and load bearing capability
- 0| S0l &Ct

- Fine movement

A2A 2 IJH0IE (KFA)

Cross roller guide (horizontal)

o 0

ol
|_:| E|'|:| Horizontal type

IS - +1.5mm

A
T

q
o
ILSVL90(F)-03

Moving range: £1.5 mm

=ols 20 nm
Resolution

Zols @ 40 nm
Resolution

el

LSVL90-03A-20

LSVL90F-03A-20

LSVL90-03B-20

LSVL90F-03B-20

Model number

22
Appearance
Type A2t B= HUE 40| CHELICH
Type A and Type B have different connector shapes.
PIR=EY +1.5 mm (28 3mm) +1.5 mm (28 3mm)
Moving range Total range Total range
=olls
Resolution 20 nm 40 nm
B2 o|X| 2A
SIS AN 2T MWE +20 nm +40 nm
Positioning repeatability
ZoIS == 1 mm/sec 1 mm/sec
Maximum travel speed
LHGt=
Load capacity 5ka 5ka
Pitching/Yawing/Rolling 15"/15"/15" 10"/10"/10" 15"/15"/15" 10"/10"/10"
== (D)
Stall force 20N 20N
PS| o7x|a
SPNIESONES 20 N 20 N

Holding force

ZEA L0l AN e

Type A (RENISHAWHI)
Manufactured by RENISHAW

Type B (THK PRECISIONXI)
Manufactured by THK PRECISION

Built=in optical linear scale | AH Y 28k 4
Scale division

20 um /20002&,(10 nm)
Divide

20 um /20002&,(10 nm)
Divide

0l= Dol E dZ2A E240101E J2A Ed J01E
Travel guide Cross roller guide Cross roller guide
=y
Weight 1100 g 2600 g 1100 g 2600 g
=l JVES] 220|s SUS 2205 SUS
Body Material Aluminum Stainless steel Aluminum Stainless steel
HEXe AN LA =2 A LA &2

Surface treatment

Electroless nickel plating

Electroless nickel plating

AEX ==
Dimensional drawing

CAD CIOIE (2D, 3D)E WEBOIAN Ct22& & = JASLICH
P. 144 The CAD data can be downloaded (2D, 3D) on the website.

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp

HMZE 22|, DemoFA| 2782 orRLH2|H (F)FYUCZ A FHAIR.
T.031-726-1585 M.010-5640-1586
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D= 2E £E0]7]
Piezo motor stage QW o=
g

avd =] 6 weeks
[J standard delivery period

2| XA 2| ™ AH|O|X]|

Rotational Rotary gtage

= AE[O|XYLICH
£ 2T Hefsut 9K NS 2ED UL

@ 0| = H|0|=0
|-

o F Hels , 34
® L% 2|Liof A3 Yol H50) o3 235 20 nm(Type A2t E3ls 40 nm(Type B)2 E=811 YLICH
® 113 2 Uizt HoIAle] Aol ChEohn LItk

@ A stage where the moving table rotates around the vertical axis direction.
Despite the rotation range being small, the unit has high angular resolution and position reproducibility.

@ The resolution is classified into 20 nm (Type A) and 40 nm (Type B) versions according to the performance of the
built-in linear scale.

@ Contact usif planning to use in a vacuum or non-magnetic environment.

I LS1 C90 jl-%l:él-l_?_l : i1° Moving range: £1°

= =] — . = = = .
Eofls 1 0.2" [#] Folls 04" [#]
Resolution Resolution
el
Viealal muiilsar LS1C90-02A-20 LS1C90-02B-20
Gl
Appearance
Type A%t B= HUE 4&0| CHELICH
Type A and Type B have different connector shapes.
tsgel +1°(2E<22°)
Moving range Total range
=S I "
Resolution 0.2" [#] 0.4" [#]
Bl X 2 BE "o "
Positioning repeatability 20.2" D] £0.4" (2]
ZtHoISzE o
Maximum travel speed 12°/ sec
LH35t=
Load capacity 2 ka
A (#H)
Stall force 20N
X sX=
Holding force 20N
T Type A (RENISHAWXI) Type B (THK PRECISIONXI)
ISl 2ILI0) AN Y g Manufactured by RENISHAW Manufactured by THK PRECISION
Built=in optical linear scale | Aol 28t 4 20 pm /20002 &,(10 nm) 20 um /2000=&,(10 nm)
Scale division Divide Divide
0l 20l E JZ2A S HIH
Travel guide Cross roller bearing
A
Weight 700 o
=l JES] 220l
Body Material Aluminum
HEXe A LA =2
Surface treatment Electroless nickel plating
AEXN+E CAD OIOIE (2D, 3D)E WEBOIAN TH2ZE & % USLICH
Dimensional drawing P. 145 The CAD data can be downloaded (2D, 3D) on the website.

[ Q THK PRECISION CO., LTD. ] HE 20| DemoAX| RAS SHACIR|E (5) =202 2] THA|Q.
[ https://wwwv.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




o= 2E 20|

Piezo motor stage

Q@ HE=YI| 6 weeks
OO standard delivery period

| HA| L2 AH0]X]

Rotational

Goniometry stage :
Model: LS1GU90-02A-20

POINT

® S EMX|2| HE[t CHE 2
sh IpA

= .
2%(0x, By)Q| =|HEES & 5 USLIC
C

A stage that rotates around an virtual point separate from the stage.

Two types with different distances to virtual points are available.

By combining these, you can perform two-axis (8x, 8y) rotation operations with the same virtual point.
@ Contact us if planning to use in a vacuum or non-magnetic environment.

ILS1GU(D)90  ZIZHSI: £1° vomorme o

= = — n n = = — n n
Zols 01" [#®] 0.2" [®] Zols 01" [#®] 02" [#]
Resolution Resolution
=
Modecl’n‘umber LS1GU90-02A-20 LS1GU90-02B-20 LS1GD90-02A-20 LS1GD90-02B-20
oz Type A%t BE W | ~ o T% 955 Type A% B= HUH
Appearance 40| CHSLICH e o 40| CHSLICH
Type A and Type B & % Type A and Type B
have different Vo :@% have different
connector shapes. | ! connector shapes.
s +1°(2E92°) P +19(2E92°)
Moving range Total range [ Total range
=2dls . . P . ,
Resolution 0.1" [¥] 0.2" [#] P 0.1" [®] 0.2" [#]
Bhe 2IX| 2 KR } . P ; ’
Positioning repeatability +0.1" [#] +0.2" [#] P +0.1" [#] +0.2" [#]
Z0H Ol &5 . P ]
Maximum travel speed 3.67/ sec [ 247/ sec
LHGH= b
Load capacity 2 kg P 2 kg
= (3#N)
Stall force 20N [ 20N
X sX= Do
Holding force 20 N - 20N
T Type A (RENISHAWXHI) | Type B (THK PRECISIONHIH Type A (RENISHAWXAI) | Type B (THK PRECISIONAI)
ZEA 2ILI0f ANY i Manufactured by RENISHAW | Manufactured by THK PRECISION | | Manufactured by RENISHAW Manufactured by THK PRECISION
Built-in optical linear scale | A =&k 4 |20 ym /20002&,(10 nm) |20 pm /20002&,(10 nm) | {20 pm /20002& (10 nm) (20 um /20002& (10 nm)
Scale divisior Divide Divide [ Divide Divide
ols Jtol= 324 224 J0I= P 322 22121012
Travel guide Cross roller guide Vo Cross roller guide
ag Do
Weight 650 g 650 g
=l HE 220Is 220l
Body Material Aluminum Aluminum
2] DA LR =2 P SE L 2
Surface treatment Electroless nickel plating [ Electroless nickel plating
AEX+E CAD OIOIEI(2D, 3D)E WEBOIA Ct22E & 2+ USLICH
Dimensional drawing P. 146 The CAD data can be downloaded (2D, 3D) on the website.

[Q THK PRECISION CO., LTD. | HIZ 22|, DemoEX| QML SHAC2IY (F)FUOE e FUAIL.
D https://wv\/wlthkprec]s]on.coljp T.031-726-1585 M. 010-5640-1586
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O)0j| = 2E AH|O|X|
Piezo motor stage

ool = Z§ AHO[X] S5 4

Piezo motor stage custom design examples

S5 24 Aty
Examples of custom designing

to industrial use.

Al oAl

ALHYRE HHEENX| QA0 £ X2l Mo = AB|O|X|E M| MZRLIC
We can design and manufacture the optimal piezo stage for your requirements, for applications ranging from R&D

Example @

0|5 Ho|E0 W2 E HX|eh 15 AH|O[X[ LT,

This 1-axis stage has an opening in the mobile table.

WAL IR Schematic specifications

Travel range

+8 mm (16 mm)

Body material

wots 40 nm
Resolution
g .
Repeatability +40nm
#h
Stall force 6N
SRR Aluminum

Example @

2LIOf MO LIYEIX| ¢4 2 RE 28 232 SHES XYZ = AHO|X|YL|C.

This compact XYZ-axis stage uses open loop drive without a built-in linear sensor.

BALY I Schematic specifications

Travel range

(X, Y)£2 mm (4 mm)
(Z) £4 mm (8 mm)

s

Resolution

EEN
Repeatability

EfiotE
Loading weight

50¢g

M| ZHE
Body material

Aluminum

UHS 59 XYZ & AB[OIXIYLICL.

This XYZ-axis stage offers improved rigidity for reliable operation of heavy objects.
A horizontal type wedge structure is used on the Z-axis.

BMAFY O Schematic specifications

Travel range

(X,Y) £20 mm (40 mm)
(Z) £1.6 mm (3.2 mm)

=5 (X,Y) 50 nm
Resolution (Z) 50 nm
Rl (X, Y) £50 nm
Repeatability (Z) £50 nm
EfXistE
Loading weight 5kg
=4 ZHE i
Body material Steel

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HZ 29I, Demo¥X| 22 orRLHEH (F)FHUCZ Afsl FoAl2.
T.031-726-1585 M.010-5640-1586



Example @

TS AH | Aol HIYEE Y3t E HYE TS AY XY= AHO[ XYL,

This vacuum specification XY-axis stage has been modified to connect to the partition in a vacuum chamber.

Dsub15pin Dsub15pin
(female) (male)

WA IR Schematic specifications

Travel range +20 mm (40mm)
2olls
Resolution 50 nm
B XHSIA]
1000 mm Colee +
Repeatability 50nm
AE= 5 e 5=
In vacuum In atmosphere =7 S 3 2 kg
Loading weight
M 2 Aluminum
% Prepared by customer Body material

Example ®

HCI2H EI0| SIS 717 3T AF|O|X| QLT

This rotation stage has a large table surface.

180
o™ Elols

Rotating table

PiezoLEGS =04/0|E

Actuator

220

Limit switch X 2 Encoder

WA I Schematic specifications

Travel range +5°
=5 "

Resolution <Pl

EFE TR < 1" [#]

Repeatability

B 5t

Loading weight 3kg

=X 22

. Aluminum
Body material

[Q THK PRECISION CO., LTD. | A% 20|, Demo| 232 SraChelY (R)FUCE ot FUAL.
D https://wwwlthkprec]s]on.coljp T.031-726-1585 M. 010-5640-1586
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Lo = AE0[X|

Piezo motor stage

X% AE|0|X|

X+ =
Dimensional drawing

X-axis stage

LS1L60(F)-08B-06

CAD ClIOIE (2D, 3D)E WEBMA TH22E

2 4

ASLICH.

The CAD data can be downloaded (2D, 3D) on the website.

otEHe

Moving range

T4 mm

- 4-¢4.5 Holes,
25 25 (11.5) 3 ﬁ
‘ (for M4 screws)
B [I'A
ol o ool oo\ 4-M4Depth8 d
N (#3.4 Through hole) o
ol 1|, — 3
© (oF] o 0
g e © © @ |\_4-M4 Depth 6 o
& @og— . t
07 I —
[8Y ug) [©)
== —
L 42 | 15
‘ L_D-sub connector
I I Dimension: about 40 x 40 mm
- = W‘ — 7 Cable length: 2 m
|
NI
<
c\J
(o]
/ \ Moving range
90
80 L
50 8-M4 depth 6 2.5
— 4-04.5 Holes,
3 C'bored
ol (for M4 screws)
o
o
(=]
583 J B
o
o ;‘
o
159
I LS

TONIC interface

(by Renishaw)

Cable length: 3 m

‘ “\_D-sub connector
a

Dimension: about 30 x 40 mm

26

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HiZ 29I, Demo¥X| 272 erRLi2H (F)FHC2
T.031-726-1585 M.010-5640-1586
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- 0|5 HO|E2 13 & shat i Yeto 2 X QLT
- Type A2t B= HHE &40| LHELICH

- Tables move in the direction of the arrows in the figure.

- Type A and Type B have different connector shapes.

LSTL120(F)-25A-06(20) 7=ee;=12sm

120
110 A
70 8-M4 Depth 8 1.l 2 4-¢4.5Holes¢8 C'bored
(for M4 Screws)
(o) i °
@ - °
°le ©® °
°
N < 00 g
T © @ ° O
Q
© @ ® © °
Cpae + o .
40 of-
O @ : %
15
1=
~T 78 | 15
© © ‘L Jwr
—
TONIC interface I
(by Renishaw) NI N
Cable length: 3 m D
© ﬁ
SV @) ® Eq ®
‘ Q THK PRECISION CO., LTD. ‘ HIZE 29|, DemoXX| QHL SALHE|H (F)FTYUQZ Al TAHAIQ.

[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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o= ZE 2E0[X|

Piezo motor stage

QX+

Dimensional drawing

CAD CIOIE (2D, 3D)E WEBOIAN Ct22E &
The CAD data can be downloaded (2D, 3D) on the website.

&= USLICH

XY%F; ﬁE‘"lel (2% % El-ﬂ) XY-axis stage with an opening

IIsH: £8 mm
Moving range

LS2K180-16B-06

180
130
9
3% __ 3
60
L] @
@@3 ®©@ @ © © @@
O @ @ @ © (]
& o o _12-M4 Depth 6
ol o ) )
288 18 -+ e
~ ®
(Lg ® o
T 4 _Clear Aperture
0#0 @ o éo)o 0#0
@@ ©® © © ® © © @@
©
K H@ ® ® @H
© ®
[ E— i 11—
: 104 ‘
T [l T
Il |
2-D-sub connector /LfﬁfJL,ﬁ,J
Dimension: about 40 x 40 mm I I
Cable length: 2 m LA NEN
© @ ©® 0 o o o o o
[$5] o — 5
lo PEED)Y PEEDY o

| Q THK PRECISION CO,, LTD. |
[ https://www.thkprecision.co.jp

3.5 4-¢4.5 Holes,

®8 C'bored
(for M4 screws)

130
[1140(Fixed area)

HE 29| DemoMA| QKL SHRCH2|H (F)ZUO R laksl FAAIQ.
T.031-726-1585 M. 010-5640-1586



- 0|5 HO|E2 13 & shat i Yeto 2 X QLT
- Type A2t B= HHE &40| LHELICH

- Tables move in the direction of the arrows in the figure.

- Type A and Type B have different connector shapes.

Z%F; ﬁE‘"lel /-axis stage

LSVLIO(F)-12A-20 23 semm

120
80 15
50 5 4-¢4.5 Holes,
8 C'bored
= = H (for M4 screws)
©- o =
© ® ® © o |
@ o - @ o
o
© © of
Olo|o [=]
| | 0| ) ) ©06 @9 J 2
[©)
F&—%10 o¢ © 9
Q4 40 o
®
9 8-M4 depth 6
N on?EDYe @L
Lis
TONIC interface
(by Renishaw)
Cable length: 3 m
<
™
LSVLIO(F)-03A-20 Z&ss sismm
Moving range
90
80 9
50 4.5 4-04.5 Holes,
®8 C'bored
@ C D& (for M4 screws)
o © e
3
& |8 8
3 8-M4 depth 6
o
N
Li
wf
TONIC interface
(by Renishaw)
Cable length: 3 m
©
<
o tN——aT )l
ﬁ'ﬁ
P R
o(zn)e
[Q THK PRECISION CO., LTD. | HIE 22|, DemoFk| Q3 ShRM2|H (F)FUCR et UL,

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586
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mjofl = AE|0]X] JITs] CAD CIOIEI(20, 3D)E WEBOIA CI22 S & + ASLIC,
Piezo motor stage The CAD data can be downloaded (2D, 3D) on the website.

§|$_-I éE1|0|X| Rotary stage

LS1C90-02A-20 =5

5.5 4-44.5 Holes,

[T ® Cbored.
= (for M4 screws)

I

4-M3 depth 6 «©
- 8

[
N

[
™_D-sub connector

[
TONIC interface /g,_\ﬂ\_é\ T

(by Renishaw) \u

Cable length: 3 m

(=

—
b=l |

[Q THK PRECISION CO., LTD. | X B), DemoEH| 23S SRaIE (FEHo S Hetl FHAS.
[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




- 0|5 HO|E2 13 & shat i Yeto 2 X QLT
- Type A%t BE H4AE &4to| CHEL|CE

- Tables move in the direction of the arrows in the figure.

- Type A and Type B have different connector shapes.

J_'_ng ﬁE‘"lel Goniometry stage
LSTGU90-02A-20 &=m. "

90
80 6
50 118 4-¢4.5Holes,
/" ®8 C'bored
P! MY 4 (for M4 Low head screws)
@@@ : 5
Lo ) -6 3
o
ool @ e w.0.70.5mm)| _8l| ¢
® /
@ 4 & © | 8-M4 depth 4 4
J\ I 00 I & — /
S F 1
Y
-y
! |
| 53
— .
\f : 705
~._D-sub connector
6o -
TONIC interface I
(by Renishaw) ~—h
Cable length: 3 m
ol . °
LST1GD90-02A-20 =5
Moving range
90
80 6
50 Ll 3 4-04.5 Holes,
T 8 C'bored
& P/ (for M4 Low head screws)
000 LE:
o % - Q
& {
Salgl @ o W.D.955mm | 4| ¢
“ . o=
@ 4@ -4 8-M4 depth 4 4
I ®00 I /
b ¥
S ® ©)
Y
J7 L
|
\f 58 95.5
1T | ~_D-sub connector
TONIC interface 29 I
RS

(by Renishaw)

Cable length: 3 m

HZ 29|, DemoZtk| QAL SIZCH2| (F)ZUO 2 YI2fsh FAIA|2.

[Q THK PRECISION CO., LTD. |
T.031-726-1585 M. 010-5640-1586

[ https://wwuwv.thkprecision.co.jp
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A

Specifications

=G
Mod(; r'w_umber LC421A LC421B LC422A LC422B LC443A LC443B LC444A LC444B
Hof 54
Number of controlled axes f 2 8 4
Ha alLo] AH Type Type A Type B Type A Type B Type A Type B Type A Type B
Connected linear scale Hlo|H LA H LA H LA M LA H
THK PRECISION THK PRECISION
Manufactured by| RENISHAW RENISHAW RENISHAW THK PRECISION RENISHAW THKPRECISION
BE LAN, RS485 ¢ (2 & THOH) RS485-USB it H0ls
H|0f OIE{H 0| A Standard Optionally available RS485-USB conversion cable
Control interface | iz 4ey RS232C #¥1 201= LAN, RS485= AtEE 2 StaLICH
Select change = After changing, LAN, RS485 is not available.
8192 0t0I3 2 AEI(1 00122 A =0.5nm): 1 Wim (S I 1 AIOI2)S 8192 2&6t0d FSELICH
DE 315 2ills Microstep Microstep 1 WimOil 2/8l 4~5 um Ol S & LICH

Motor drive resolution One drive waveform cycle is divided into 8,192 segments for drive.

Travels 4 to 5 um per wfm-step.

1500Hz(6N stage), 750Hz(20N stage): 1 Wime| X0 S FOt4=LICt

| 15 IOty TSFM=2 1 Wim 018 &2l S0| =S 0 LI
Maximum drive frequency The maximum drive frequency in one wfm-step. The product of the drive
frequency by travel per wim-step equals to the maximum speed.

5 2ol 52 0~ 45y

Driver output

LI IPNES W210 x D240 x HE8 mm(&J|S Z&otAl &&LICH
External dimensions Excludes the projection
el AC100~120V/AC200~240V & &4l
Power source Switchable type
GE)

1. H|of QEH|O] A0 QL0 USBE A% AR USB-RS485 HAZHH|0| 22 AFRS0 RS4850] A1 ZTIL|LCY.

RS232C 2M2| B, HEZ2] L§E0|| RS232C-RS485 Hi%t7 | TS M X|510] HUEE RS232C(TRAH[0|S)
2 Arg3fL|Ct.

2. Wfm(Waveform)O|2t S IFE QI 1ALO|SYLICHO| SIS 00| A2 AR (X|CH 81922E) 5104
YU X BH S HAYLICE

3. M0 7|2 ABZ of == M0 CHSRL|CHA|C] 72 E FOtp= 15MHz LT
Note :

1. If the USB is used for interface, a USB-RS485 conversion cable needs to connect to RS485.

If the RS232C option is selected, an RS232C-RS485 conversion board is installed in the controller, and the connector is
also changed for RS232C (crossover cable).

2."'One wfm-step" means one drive waveform cycle. This drive waveform cycle is micro-stepped (divided into 8,192
segments at a maximum) to achieve ultra-precision positioning.

3. The control board supports a sensor with an ABZ-phase output. The maximum count frequency is 15 MHz.

KL

_ _ _ CAD CIOIEI (2D, 3D)E WEBOIAl CH22E & 4 ABLICH
Dimensional drawing

The CAD data can be downloaded (2D, 3D) on the website.

240 Front panel
d . - ® LAN, RS4852 ZE2E Y
] F @ - e o  PEEY | ASS
= ! N ® w ®
o @@ 0 . o
N @ © [TFHK PRECISION)
(c]

7 JF § E— -
1]
® RS232C9 ZT2E I
Ao, . —
[de] E . —® wo o» \\ ® @Ee = — RS232C
7 ) @ @

261

[]
THHK FRECIS

[Q THK PRECISION CO., LTD. | XIE 20| DemoRA| QA SRCIE/E (F)EUOE A2 FAAS.
[ https://wwuwv.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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Mool 10| = HE AHO|X|E N0 ZHEEH

Piezo motor stage Controller for Piezo motor stage

ME 2D EQ o]
Sample software

=2 O 71 —
RIZ 72 S PCOt 1 HOH0] B2 SE2IRI0] IS BILICY,
 XYQIXIZ2| 015 U AXET, A=Y, X075 59 7|2 Hel
IS 2ED YBLIL,
- BHO[X|0IA FAOE CH2RE & 4 UALIL

DO 2E{ AB[O|X|S SHAI7|7| Qg S AmEYofQILICY,

+ Sample software for operating piezo motor stages.

After purchasing the product, you can connect it to your PC and check its operation right away.
+ Equipped with basic functions such as specified position movement, home positioning,

speed change, and jog drive.
+ Can be downloaded for free from our website.

(iE) (Note)
- Ao AL (exe) 29| HIZYUL|CHAATIYUS ZIHE|X| UELICE.  Provided in an executable (exe) format. The source files are not publicly available,
- PC 2tgof| w2t SX6HK| ¢42 Hs0l A&

2 L|Ct. Depending on your PC environment, the software may not run.
ZZSIHO|LL 7|5 o1 Qi0] HHAE 4~ Q&L Control screens and functions may be modified without advance notification.
B Sample Soft daees LAN ver 100 - o b 4
H e mains -
_— | @) s | O Asin 2
@+t 00000000 .. 00000000 .. 2t0ms
FLint Fimt FLint Alimt | A kAL " @
' cm . viobeat®E || 10|
® { - [ de| BB : [ o] % o T
m— A T — Tl
- & L = L |,—|
® —F 100] mimesmiene | MR 100] simeston/one | RRIT ETLE
100] bt el - 100 . bt lﬁﬁ:ﬂéz.msom 10001 B @
@ L R ot = Bark rontk =y 1173043 sLAMC= X17
| |l
o
- Stage Move P -
@it OMds? ®18 O A
H M & s M H b : :I (—
oma | [ LI
« =<2 217 == ama 0 i :
®< ¥ = iams 0 i
Hah Modum  Skm (e | J [}
dopveocty 5000 |[500 (50 | etcemnrasc) 7 | X 1
e Bkl il
| o [o | tmerosin= vasaminesied o e
Set Open GLOSE

@ 2IL|of AH Y| MZE 4FA| 401, IXHXIE 10 nmEFI 2 HAIZLICE

(D The signal from the linear scale is continuously read. The current value is displayed in 10 nm units.

@ X|get /IX|2 0| Z5H= "2 Ol = X 2ol M X LUZ 0| 5ot WY 0|52 & = UFLICH

(@ Either "absolute value movement" (movement to a specified position) or "relative amount movement" (movement by a
specified amount from the current value) can be performed.

3 0|s&£EE HAYLICE

(3 Changes the movement speed.

@) M OFFOIMZ HX| RIX|E |X[6t= Parking 2E2F AH|0|X| 0|5 & A FX|2F s RLICh

@ Parking mode that can maintain the stop position even when powered OFF or forced stop while the stage is in motion.

6 HES FE2H HYol £ 2 F|0|20| 0|Sst= 21 135S & =+ USLICL

(® When pressed this button jogs the motor at the set speed.
® RHEHELICL,

[l ]

(® Returns to the home position.
DF= 2EMOl 2|z Uelo] HMES sS4l - USFLICH

B4 AIIE YAE BASIOR AES20L0] X3 ML A2 4 YBLICE

@ Any command listed in the instruction manual can be sent.
The results of the sent and received signals are displayed in text, allowing you to visualize the transfer of commands to
and from the controller.

BHEEHZEEHO| HEIE HOLH= A2 Z, AH|O|X|2] HEHE =01 =~ UFLICH

The status of the stage can be checked by reading it from the controller.

[Q THK PRECISION CO., LTD. | A% 20|, DemoBf| 22 ALl (R)FUCE gt FUAL.
D https://WWW.thkpreCision.CO.Jp T.031-726-1585 M. 010-5640-1586
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Example of commands

Command Example of command Function
Read identification string
? X0? Read controller type and firmware revision.
Example response X0?7 :PMD401 V13
Stop
S X0S Stop motor and exit target mode.
Waveform and parking state
XOM1 Set-command to select waveform will also unpark the motor. Read-command
M{Wwaveform} gives both waveform and parking state.
M XOM2 .
YOM4 {Waveform}: 1 Waveform Rhomb
2 Waveform Delta
4 Park (power—off)
T{TargetPos}, {Speed} .Cr;rs%edt loop move to new target position
1{TargetPos} X0T200, 500 {TagetPos}: New target position [encoder counts]
{Speed}: Stepping rate; will set Y8 [wfm-steps/second; Hz]
Target relative to current encoder position
C{RelCurrent}, {Speed} Closed loop move to new position relative current position. CO to hold
C{RelCurrent} X0C1000 current encoder position.
C {RelCurrent}: Distance relative to current encoder position [encoder counts]
{Speed}: Stepping rate; will set Y8 [wfm-steps/second; Hz]
L Encoder position
E{Posmon} X0E Read or set encoder position.
{Position}: Position to set [encoder counts]
J{wfmStep}, {Step}, {Speed} Run motor (Jog)
J{wfmStep}, {uStep} Open_00p stepping.
’ X0J200, 500 {wfmStep}: Number of waveform—-steps [1 wfm-step = 8192 usteps]
J{wfmStep} i . -
J Step}: Number of microsteps
{Speed}:  Stepping rate [wfm-steps/second: Hz]
Speed for open loop
:{Speed} XOH500 Speed setting for open loop run commands J and |I.
{Speed}: Stepping rate [wfm-steps/second; Hz]
Setting and Miscellaneous
[Examples of Y-commands]
Y2 External limit enable
0 Disabled, 1 Enabled, active high, 2 Enabled, active low
Y3, Y4 Target mode position limit A, B
X0Y2=2 Target mode will stop when encoder count <A, >B
B Y5 Target mode stop range
X0v3=-50000 Number of encoder counts from target where it is optimal to stop the
X0Y4=50000 i ¢ P P
Y0~Y44 X0Y5=1 :
X0Y8=500 Y8 Taget mode speed
X0Y11=1000 Stepping rate [wfm-steps/second; Hz]
X0Y12=3 Y11  Steps Per Count in target mode (SPC)
(SPC) can be calculated = 50x{Encoder Resolution}
Y12 Target mode model
0 to reach target as fast as possible
1 to avoid overshoot only forward direction
2 to avoid overshoot only reverse direction
3 to avoid overshoot both directions
Y40, {Address} XOY40, 1 Axis address

Y40

{Address}: 0...126

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp
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Lo ZE ZEH0IX| [

Piezo motor stage

2B AHO[X|E X0

Controller for Piezo motor stage

S5 H
Operating principle C—' PiezoMotor®

Piezo LEGS® U Z:0i0|E&= H| ST 4L0f 2ot LM 20 oot HS0f|0|E L|Ct.
Mt 2SED Us AX(HENE St L 5= USLICEH O|F sh 2H2tel Zof 2712
LTAXIE BIA|Z|O] 2002] CrE[2F 25 O| R, 2702 & CHE ¢

OSSOSO 2 M rodE O[S AlZL|CH

TWfm(Waveform)& 1A10|Z & I+&E0| 1, 27H2| H|0{2} 1ALO| S S0l 2|3l

E A" SZE ELICEH 1Wimof 28 RODE 4~5um ’.‘J%EI 0|52 Lot

Ol TWfmE 00|22 AR O|SA|ZUCEMN NE8HE 0|5 JtastAH &LICh
[]l.OlqE,kE‘ll 0|El=l6'r0 8192 l=l?5ro||_||:|. I:Eol- meo| x||:|.| _—rl_E =11 _)'k_::

6N = 0f|0|E{0|A] 1500Hz, 20 N HE0f|0|E{2 750Hz Y LIC}.

TWfm(Waveform)2 &% Izt 7*O| 0225 A4 S0 Q2 A2F s Aot H| =3t
HEPL QISLICH HE Dj113 & 151 B85S ?:4% < Q= HEL 1=S MEHSHL|C},

T

The PiezoLEGS® actuator is an actuator with a thrust generating mechanism based on non-resonant four legs.

Therefore, the driving position (state) can always be checked. So, two piezo-electric elements are arranged on each leg, and two legs form a pair.
As the two pairs of legs are friction-driven for the rod in different phases to move the rod.

One wfm-step is one drive waveform cycle, and the two pairs of legs perform a full-step motion with one-cycle drive.

The rod will travel approximately 4 to 5 pm per wfm-step. This one drive waveform cycle is micro-stepped to achieve high-resolution travel.

The waveform cycle is micro-stepped (divided) into 8,192 segments. The maximum drive frequency of wfm is 1,500 Hz for a 6N actuator,

or 750 Hz for a 20N actuator.

There are two types of waveforms in drive: rhomb drive, and delta drive, which is slightly similar to the delta shape, as shown in the figure

on the right.

Normally, the delta drive is selected so that smooth drive and resolution can be obtained.

ofHofl S&2f 7|2 THAHE LIEFYLICH (OIS 2 S0l Lt REFFSO|Lt OFEIEX 4 LICE)
The following shows the basic steps of the operation. (no difference between rhomb and delta drive)

1. 47H°| CI2I(LEGS)E, 752 AlZfstR, Hofn|2|o| Ci2|(LEGS)t 22
SOfetat TS o, 21210 Bere] Sxlgle satme] wgo| ELC,

When all four legs are electrically activated they are elongated and bending.
As we shall see below, alternate legs move as pairs. Arrows show the direction of
motion of the tip of each legs.

I ;

=
rlo
H H1J
In
_P,Q
_0
o
i
ru
40
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o 1[0
053
St
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~
inl

The first pair of legs maintains contact with thie rod and moves towards the right.
The second pair retracts and their tips begin to move left.

£ _=-> .
r 3. F MM 2 SO HF o2 0| ChA| 2E0| YESHD
- REXOZ 0|52 AHHUCLA H 42 ZE0|M SI0{Lt AZO 2 O|FFLIC
The second pair of legs has now extended and repositioned in contact with the rod.
Their tips begin moving right. The first pair retracts and their tips begin to move left.
"
( —t=

4. FHM Y2 2QEZOR 0|Fotn A HM Y2 SO0l HFCZ 20| HERLIC,

The second pair of legs has moved right. The first pair begins to elonga te and
move up towards the rod.

1.~ 4 It 1Wfm O|H, 0] EXE grtE3LCH

The steps 1 to 4 constitute one wfm-step, and these motions are repeated.
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Comparison of “piezo stage” and “piezo motor stage” features

- AHO[X| MFE ?lot HU2M, S22 XI0|S EUZ 2 45

=
39/ "0"= 1 3129
- M| =3 Oj=io| Eeke,

LiEo
215H= 45 AYO|Lt AZY S Z=210f| 2t EHEL|C

Sk E
Hel e

X2l oHs 3t

- ARO|X|Q] XMt ML 2 THEH O 2 MIZE AMHEOA 2EQISEA[Z| HIF LT,

H|met 24YLCt.
LIEHAL, "-"= RIPSHR| §EHLE Helotx| 42

S LIEFLICE

S

- The following comparison focuses mainly on differences in drive principles, to serve as reference in selecting a stage.
- In the following table, "O" indicates that the stage is compatible with or could support the applicable feature, while " - " indicates that
the stage does not support or is not suitable for the applicable feature.

- Whether a stage is actually compatible varies depending on conditions such as required performance specifications and the usage method.

- See the specifications table for the individual product for details on the specifications for each stage.

I|of| = AEf|O|X|
Piezo stage

I|oj| = 2 E| AH|O[X]|
Piezo motor stage

=% 00Xl
Operation illustration

0|F Eflo]=

Moving table

ot
A
Piezo-electric element

o|F HIoIS

Moving table

UTLXE (420 &)
Piezo—electric element (Four legs)

TS YAl
Drive method

UM AKX AF0M 2H HIOISES SALLICH
Table is moved through expansion/contraction
of piezoelectric element.

419 CH2I(LEGS) It A& D HiIY S Bi=6 =Xt =2

HolE2S EYLICH

Table is fed gradually through repeated extension and
bending of four legs.

PIRSA=R

8 mm, 16 mm, 25 mm (0l O|& = THEIIS)

Travel range < 1mm (More also available)
20lls (closed loopAl)
Resolution (Closed loop) Tnm 20 nm, 40 nm
HIEXC
BH= A& (closed loopAl) +1nm~ +20 nm, +40 nm

Repeatability

olssE
Travel speed

UM AR AF SEHU el msec LU Z AKX 2 Jts
Positioning at the millisecond order possible via piezoelectric
element expansion/contraction response.

HIOIZ 018 =& ZI0 & 5 mm/sec
Table maximum feed speed approximately 5 mm/sec.

praye, 2

Generative force, thrust

(2ael) Sa~48 N

From several 10s to several 100s N (generative force)

(#A)6 N, 20 N
6 N, 20 N (thrust)

EREEN) AX 28 o o
Point-to—point positioning
AT (FE) 0l o _
Constant (uniform) speed movement
APQITIFLE &2 T S I A AL s
Periodic continuous drive O -
(sine wave, triangle wave, etc.)
0ls Jtol= Erd sIXIJH0I & JZ2A 20101
Travel guide Elastic hinge guide Cross roller guide

LHE B2l dA
Built-in displacement sensor

SE A AN, AEYQ HOIX A

Capacitive sensor Strain gauge sensor

2+5k

Za elL A
Optical linear scale

A3 s

Vacuum-compatible © ©
HIZtE tHE

Non-magnetic-compatible © ©

&3 OFF Al RIXI =X _ o

Position retention at power OFF

HESHO| MO QEIHOI A
Controller control interface*

ord 2 M (0~+10 V), Al2lZ(RS232C),
parallel (16bit), LAN, USB, A et

Analog voltage (0 to +10 V), serial (RS232C),
parallel (16-bit), LAN, USB, pulse input

LAN, serial (RS485), serial (RS232C)

MEHS

(AL =]

* HES2 IS0l et

LICH

* Equipment will be selected based on controller model.

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp
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TA MIA

Force sensor

D] A2 HIA

Micro-force sensor

AIEE:

Sensor amplifier

MM Y=
Sensor amplifier

P.173

nZg M
High-rigidity sensor
R.165




155

Force sensor

0] A2 44

Micro-force sensor

| Application examples

AN HIEoto] H

Connection with a sensor amplifier

0|43 9|z (4h21)o] 37|9t K|S WRE o o HEELic

sed for various uses that require measure

@tt= E2| Mt (3R A7)
Puncture force of the needle tip

F|S(AetE)ClHo| A 2| DIAHEHX

Detecting micro contact of a brittle device

dentification of a minute external forc

) 1sile, compressive and bending
“es for a test specimen

@0 F(H) ZLEY

Measuring a micro thrus

oot =3
2asl

Me ring friction force



Model Lineup

© =7 2UX|L; Z=0ll K2t 45 F BE 20| FH|Z|0f AELICE
© ZX| ekol [t AU (FEA)", "UYB(5I5RM)", "YY/ATE’
ox

=d
® 2 7AIL]| Z|HoHEl HAEDIO|XE CHSeH ELICEL Y F2 Alzil=R1 P. 1398 Hxoh FHAIR.

o

UASLICH

@ Four types are available according to measuring range and sensitivity as standard.

@ By means of direction of detection, types designed "for pressing force," "for tensile force" and "for both pressing
and tensile forces" can be selected from.

® A customized type optimized for your required specifications is also supported. See P. 139 for custom case studies.

A=ER olzh- AxEE &9 el Eits -
Sensitivity type Appearance, Detecting direction | Measurement range Resolution B Tl Dl
BEAm
Pressing direction
oy
Tensile
En A g direction
(BERE) 0~100 mN 20 uN _ #
Ultra-high sensitivity AXE &104f) (=0.002 gf) FSTM-0.1NC]
Detecting
area
BRE 0~1N 0.1TmN ®
. N Ol %tk QrotHlsE . . FS1M-1NO
High sensitivity Tensile directio F":;eussci)ng directic (=100 gf) (=0.01gf)
P. 157
PRE 0~5N 0.5mN _ #
Middle sensitivity (=500 gf) (0.05 gf) FS1M-5NO
BERE 0~100mN 50uN ~ _
Ultra—high sensitivity (=10 gf) (=0.005 gf) FSCU1-0.1N-5
AEHC HOIXI
ororutat MMOIS
HHOO
Pressing direction
# 00 AX| YES LIEHE 2|=2H S{2L|Ch P: #BEMA T:HE B: 4Y/UE L&
The O symbol indicates the detection direction. For press For tensile For both press and tensile

AMELE

How to use

© M AT (P.173)2f Z|F HESH0] AL RILICE
© A AX|S0]| I LU = FHOMY Y| = 2ofl H|2er HH(0~+10V)0| M HIOfA S ELICY.
© =3 TU0| A5 SotH, YU = HOotEII= 20| FeHPLIC

@ To use the sensor, directly connect it with the sensor amplifier.

® A voltage (0 to +10 V) proportional to the pressing force or tensile force applied to the sensor's detecting area will be
output from the sensor amplifier.

@ The pressing force or tensile force can be calculated by multiplying the output voltage by a coefficient.

F (N) HS=HI| (fl)
Example of voltage measuring equipment

el Na=] oF oF 24 (4B 1) ol

Tensile force | | Pressing force F (N) (e or o1ztat)

goeoo
8}
a

\/Out (\/) T Pressing or tensile force
GND 302 — - =
Ground c?b\e = — = = _VOUt (V) (H=EX) x?:II'Ej;“_J'K_X(N/V)
ESMLI(ZH) Output voltage Sensitivity coefficient
EENE Output voltage (measured value) KEZAESA O JIXH
Sensor cable Set forth in the manual

[Q THK PRECISION CO., LTD. | H|Z 22|, Demo®X| QM2 SHRACNRY (F)F AR s FUAIL.
D https://WWW.thkprec]s]onlcoljp T.031-726-1585 M. 010-5640-1586
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Forcesensor [ENGIC UNVIDRA DS

Micro-force sensor

MY

Detailed specifications

LA s e
Ultra-high sensitivity

High sensitivity

B35: 20 uN(=0.002 gf) =85 0.1mN(=0.01gf)

Resolution Resolution
D—i): =13=13 otot= 153 O| Rt g%"/gé,’ gtg Ootot = 153 O| Rt = %I.c:)} / @Q %rg
ENE SrerE(HREER) QIZE(515RM) SR a——— erers(HREEm) elEE(55&A) Ear (oith prEssiie
Detectable direction For pressing force| For tensile force . i iFor pressing force | For tensile force .
and tensile forces ! and tensile forces
Al
Mocx?el FS1M-0.1NP| FS1M-0.1NT | FS1M-0.1NB | | FS1M-1NP FS1M-1NT FS1M-1NB
g der irectic
Tensile directio
2|2
Appearance E
Detecting
area
=3 0~100 mN +50 mN P 0~1N +0.5 N
Measurement range (10 gf) (=15 gf) : (=100 gf) (=£50 gf)
2ils 20 N P 0.1 mN
Resolution (=0.002 gof) - (=0.01 gf)
Bh= THE A £20 UN Do £01mN
Repeatability 0 . +0.1m
Linearity A 1%
e 343 pm/N » 0
Rigidity um . 50 pm/N
L3l [
) Dy e 156 Hz . 185 Hz
Z A=t Load .
Resonant frequency 25 Lo
10 g GHAl 77 Hz b 144 Hz
Load Vo
TER HRGA| HOlHA - HHGA| HOlHA
Built=in sensor Capacitive displacement sensor [ Capacitive displacement sensor
=M ME [
Body mass 100 g [ 409
SHHE Eexel) 2082 (REH UL £3) P 20Iss2 (R L2 £3)
Body material (surface treatment) Aluminum (Electroless nickel plated) [ Aluminum (Electroless nickel plated)
Dimensional drawing P. 159 P. 159

HIE A0l CHSt]  Product usage notes

@ ZAX|H0|| X|OLt RESS O ALSOtAlE L=, Ti=fo| 2H S APHoH| Ho[3{0]| &2 FHL.
FAOA et O] Y0IES A0 Y S Z7FoI0] ESHRILIC.

o
10

£ 92 Jajme; 2ol gLict

@ 30| |9t £ TYo| T

@3T S42 T FIi0 AZoI0, R (2H5)2l F0/2F ST W23 | trade-off FLIC,
O =TT L, HAHY SE YT FUAILHAY AIE P. 1618 HXeH FHAIL.

® 4124 Zol 1608 ME FAIR

@ If using with jigs or components attached to the detection surface, let us know the approximate weight of
these in advance. We will use dummy weights to calibrate the balance before shipping.

@ The relationship between force detection and output voltage is shown in the graph on the right.

@ The response characteristics depend on the resonance frequency and there is a trade-off between high sensitivity (resolution)
and fast response time.

@ Contact us for information regarding measurement range, sensitivity and shape changes. See P. 161 for custom case studies.
@ See P. 160 for usage precautions.

| Q THK PRECISION CO,, LTD. ] HZ 20|, Demoitk| Q82 SN2 (X)=YO R Ykl TAAL,
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586




SUE (vmE) _ E-LR g
' Ultra-high sensitivity

Middle sensitivity

b

2315 : 0.5 mN(=0.05 gf) B85 50 uN(50.005 gf)
Resolution Resolution

oot /oIEe o |
SrS(RER) | QIZE(3RM) ‘

. : For both pressing :
For pressing force For tensile force : -
and tensile forces ! FSCU1-0.1NS

FS1M-5NP FS1M-5NT FS1M-5NB

SHEE CEYy

Tensile directio Pressing directic

Pressing direction

0~5N 25N P 0~100 mN
{5 500 gf) (5225000 | | (=10 af)
0.5 mN P 50 pN
0054 Do (0,005 gf)
+0.5mN £50 pN
+1% +1%
9.9 umMN 96.9 um/N
400 Hz 302 Hz
316 Hz

HHGYA HPlA

= - Strain gauge sensor
Capacitive displacement sensor gaug

40 g 10 g
220is 83 (R LA £2) L (2205 83 (RVH LR =)
Aluminum (Electroless nickel plated) . Aluminum (Electroless nickel plating)
EP. 159 B E2P. 160

o AXAlL] =TS Output voltage polarity

AAS(FER) QIEE(5I3RA) UAE /AT LE
For pressing force For tensile force For both pressing and tensile force
BHESIA| OV 0V at no load - BHBIA| OV 0V at no load - BHEBSIA| BV 5V at no load
- L=20| ofgh £ HUAS QI of| oft Y A - REOM +ETY, YUAM -ETY
Pressing fo rce inc reases p ressure Tensile force inc reases p ressure Pressing force inc reases p ressure, tensile force dec reases pressure
ZFQH(V)
=30 "
Max.10 Max.10
[0} = (0]
= 28
I -3
X-I > lxj >
é—'_ g oF g
=
H o5 5
(V) S V) 3
0 SSE(PEN) [N] 0 228 (3 H) [N] I O w=sEREN) [N]
Pressing force ensile force Tensile force Pressing force

HMzd =g(QEM =)ol wE2 P.1758 Y8 FA L.

Refer to P. 175 for information on zero point (off-set) adjustment.

[Q THK PRECISION CO., LTD. | A% 22|, DemoBf| 242 SACE/Y (F)FAUCE et FUAL.
D https://wwwlthkprecision.Coljp T.031-726-1585 M. 010-5640-1586
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EA MM
Force sensor

o8 K|

Dimensional drawing

Micro-force sensor

CAD

0] A2 M

CAD OIOIE (2D, 3D)S

The CAD data can be downloaded (2D, 3D) on the website.

WEBOIA CI22E & & JASLICH

_*_ J__' Ij:II-E Ultra-high sensitivity

FS1M-0.1N(P), (T), (B)

CEus

Pressing direction

EEEE
Tensile
direction

J_—IIJZII-E High sensitivity
FS1M-1N(P), (T), (B)

2-94.5 Holes, $8 C'bored Depth 11

2-M3 Depth 6 16

o & ﬁ
°©

52
— Y
(N 74
o | o
‘e N
2-Sensor
Position
Adjustment ﬁ
Screws Hexgon Socket Screw (flat point type)
Sensor Cable (2 m) 4 H7 ( 18'012) Depth 10
[ | 2
vZzZZZT [aV]
Ground Cable (2 m)
4-M3 Depth 5
32
| | e

o
16

SHE

KIOUZ(FSTM-TN)2t SZE(FSTM-5N)= 5L AdoLct

- o=

Middle sensitivity

FS1M-5N(P), (T), (B)

High sensitivity (FSTM-1N) and medium sensitivity (FSTM-5N) are the same shape.

See

Tensile directio

directic

2-M3 Depth 5

Sensor Cable (2 m)
[(IT=A———0O o
CEARE:
) —
Tz
Ground Cable (2 m)
2-Sensor Position Fixed end
Adjustment Screws 16
&
= ©
—
2-M3 Depth 5

[Q THK PRECISION CO., LTD. |

[ https://www.thkprecision.co.jp

Eo| M
X2 52 AX| of|A|
Example of mounting a jig
HX|H| p4mme| YU =25 0[&
stof |1 S8 HAY 4
g o ASLICh

The sensor allows a jig or the like to be
mounted on a 4 mm hole for use.

F2 dxl
— \/ Hex wrench
AME gE (223)

x. Setscrew (attachment)

\ots B2g 112 (5F)

Jig shaped like thin rod
(customization)

X2 52| X oA
Example of mounting a jig

AX|2| M3 LIALE 0| g otof
X1 58 YA + YL,

M3 screws can be used to attach jigs or
components to the detection surface.

HE 22, DemoFA 22 otACH2IH (F)F U2 R el FHAIR.

T.031-726-1585 M. 010-5640-1586



Arm-type

_*_J_l_ DDI'E Ultra-high sensitivity

FSCU1-0.1N-S
=]

2-02.5 Holes, o=d Tl_'._ Of| Al
4.5 C'bored Depth 5 -2 Probe mounting example
(Both sides) ‘

! ity B N

B e o N 2
& \ @ _
Pressing direction B - 4\8
=

14

2
0.7 Groove 5 ©
B-8 oAl j o

e |

64

o g | |oo

HEL|Q} 2fESIC] P  Detection principle and effect of overloading
Mol B 2l2|= QB2 EE{ 9| Ieh = =H210] ofst OM|sh MRS LYEO| N e
Hh= X EE EhY 31X 210|E D2 X|X|=[1 RL0{ 5tE52| Z7|2F HX|Fe| HEZ 0| H = =
APt S E (R E) L= Y22, olX| J10| 29 A4 HYO|L) #R| dIMete] ZE0] ofot NS Yo 2217} QLT

A force sensor works by measuring the slight deformation caused by an external pressing force or tensile force. This
is measured internally by a highly accurate displacement sensor. When under a load, the detector is supported by an
elastic hinge guide mechanism. The proportional relationship between the size of the load and the deformation of the

detector is used here.
H= 22| o|O|X] L))

A pressing force or tensile force Illustration: Detection principle External force ‘

exceeding the rated value could
cause plastic deformation in

the hinge guide or failure due to |
collision with the displacement o= . Etd SIXI JH0IE

SENSOr. Measured displacemen“ I Esiife [iinge @i
DNEE Hel A

High-precision displacement sen:

|

A x| gisknt EXHE (AKX X|T3 S)°| BAH|  Installation direction and load (attached jig, etc.) weight

HISE, OHED|, et B AR S o= UUOLE &7 QEM(D|FX[0| M 012 H)0| lH A AX|E K| 2 7t5740[ USLICE
SEA|EX| ko S E(EX] X2 F)Q BAHI'E A2 FAH, oY ZHO 2 A7 2SI HEYLICL

CESHARR(ZE2)0fl 23t £ P. 175 & HESHIAL.

Although the product can be used either on a floor, suspended, or horizontal, there could be an initial offset (from
reference values) preventing the product from achieving standard values. When ordering, contact us with information on
the installation direction and load (attached jig, etc.) weight. We will ship the product assembled and adjusted to your

conditions. See P. 175 for information on measuring using the differential.

Hct O LYY
On floor Suspended Horizontal

[Q THK PRECISION CO., LTD. ] A 2e), DemoA| aHS BACRIY (F)FUCR A2 FHAL.
[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586
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ad  QIPCRTRY

Force sensor Micro-force sensor

E= M At Q7 A0l U 0]4F MAME S AL
o We custom design a Micro-force sensor according to the required specifications.
Examples of custom designing

Example @

MOl A= AtO| =0 S| HAMH(FSIZEX|TE)S A oF A YLIC.

The specifications are such that the mounting surface (load detection surface) is enlarged to suit the sample sizes used by the customer.

BALY JHR  Schematic specifications

2% et =
O]
Detecting direction 8 49 0~5N
Measurement range
Ze (245)
o= (oS
Sensitivity (Resolution) 0.5mN
STIF0ba (Ogram LI N)) 228 Hz
Resonant frequency Load
L At HTB2A B2 A
Built-in sensor Capacitive displacement sensor
|
ZH HE i Aluminum
Body material

Example @

Sop HAA o WHE £ SEO| 270 37| /ldl, ST Fot+E 2ol A= YT
LEDHHIES ST fle 2B AIOIX| MME AFSHELIC

In order to meet the demand for fast output response when detecting loads, it has been designed with an increased resonance frequency.
In addition, a strain gauge sensor has been adopted to keep costs down.

BAY JHR  Schematic specifications

2R

ERED
Detecting direction Measurement range 0~10N
Ze (245)
& (Eolls
Sensitivity (Resolution) 10mN
S0t (Ogram £5HA|)
Resonant frequency Load 680 Hz
LI AIA AEQ1 0| K| HIA]
Built-in sensor Strain gauge sensor
=X THE 0
Body material Steel
Example ®
YU XM, Ot2 HE(+H Yo e FXY = UARE ARSI
The unit is designed so that it can detect force from horizontal directions (lateral directions) when installed horizontally.
2% ars BWAY JHQ  Schematic specifications
(=] oo
Detecting direction X x| HO
il 0~10N
Measurement range
U= (235)
[=} = o
Sensitivity (Resolution) 0.5mN
SIS (Ogam F6HA|)
30 Resonant frequency Load 104 Hz
LH 44 B #He| MA
Built-in sensor Capacitive displacement sensor
S TR £
Body material Steel

[Q THK PRECISION CO., LTD. | HZ 20|, DemoA| M2 SHRLHR|H (F)EUOE Hatsl FAAIL.
[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586




Example ®

ArmHEEHOIM ETHOS] Z2H HAtS AolZ LIAZ N7¥e = UXE HEYE =0 WY E ARSI,
The arm type is designed with increased versatility, and is not specialized to hold only probes, so that small parts can be fixed with screws as desired.

WAL IR Schematic specifications

=% el
Measurement range 0~10N
U= (2o5)
o (oS
Sensitivity (Resolution) 10mN
%150t (Ogram £3HA|)
Resonant frequency Load 680 Hz
L& Al AE|QI H|O|X| MA
Built-in sensor Strain gauge sensor
- 24| ZHE Ei
2iX| sk .
DetSCtm;dci;ect'\on Body material Steel
Example ®
T ol 2l SA0 XY = URE Ao 25 LMY MM YLICH
The 2-axis integrated sensor is designed to detect forces in two directions simultaneously.
BAY JHR  Schematic specifications
=4 e 0~1N
Measurement range
2= (285)
& (Eols
Sensitivity (Resolution) 0.1mN
F1 o o
BT (Ogram £3HA])
. oLwTHT™ i
?:m tg%.’k . Resonant frequency Load 230 Hz
Detecting direction
Fo L A1 AE[Q1 H{0|x] MIA]
Built-in sensor Strain gauge sensor
=X 2 _ Aluminum
Detecting area Body material

YA otZo| Fe FLto| HMME ZAStD MM HINRX|C] He[2F 7mE ZI| IH20] S/N et o2 SH T2|dI S 0|80k oY)

In this example, the sensor is installed in the narrow space toward the rear of the system, and so there is a long distance to the sensor amplifier (7 m).
A relay pre-amplifier is therefore used to prevent S/N degradation.

Xy
Detecting direction B ZE2|Hm
Relay pre—amplifier

A A

[Q THK PRECISION CO., LTD. | H% 20|, DemoB| 23 ShAClelY (R)FUCE gt FUAL.
D https://WWW.thkpreCision.CO.Jp T.031-726-1585 M. 010-5640-1586
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& A O] A2 MA
Force sensor Micro-force sensor

=3 M A

Examples of custom desw’gmng We custom design a Micro-force sensor according to the required specifications.

25 Ao 8tE 0|43 HME E2 AAFLC

Example @

HEY 548 |5 oA LT
YYE "Z= mo = AHO|X|"2t AR +HYY 0|FE "X AHO|X["2 YL AELICH

This is a unit example for viscoelastic measurement.

It consistes of a "Z-axis piezo stage" for adjusting the pressing force, and an "X-axis stage" to finely adjust the specimen in the horizontal direction.

L28 ALAl7E T0|E AH|O|X|
IR AAA 72 TO|E AH0[X] Rise-and-fall-t

ype "Z-axis" stage for pressing force

Rise-and-fall-type "Z-axis" stage for
Ol A2 A e ¢

Micro-force
sensor

Model number

pressing force 22 PS1H60-020U

CoarseZH & & 7% AH|0[X]| AER3

Manual Z-axis stage for coarse Travel range 20 pm
adjustment
=i 1nm
Resolution
gl o 2E B 1 nm

Repeatability

BT S DN 2F & X5 Do = AF|0]X|
"X-axis" stage for horizontal fine adjustment

FE XS TS 2BI0 = PS1H80-030U
Precise X-axis stage Model number
AEZ3
E— 30 pm
Travel range H
—E—ﬁH%_ 1 nm
Resolution
B oI 2 e .
Repeatability £1nm

Example

&4l (force sensor)2t 55 AHIH 2B AE|0[X|9F 35 T = AH|O|X|E Zg3t RELICH
Y2|0|E{2 21 O|S&Fut L= O|Ef2| O|M| /IX| 2HE & = UFLICH
o

|22 HME 0|83t AR B2 DXALE £7Eot1 0K 2 ZYHYC =M NP US| BY

fjo

XE 4 et
In this unit, stepping motor stages with five axes and piezo stages with three axes are combined.
Achieves both a long travel in millimeters and fine positioning in nanometers.

Capable of performing parallel alignment with high accuracy by measuring the height difference at the ends of the specimen using a micro-force sensor and

adjusting it on the B-axis.

AHL 2 HER 454
7= AH0|X| 7% TO|| &= AH|O|X|

Motorized Z-axis stage

Rise-and-fall-type
"Z-axis" stage for pressing force
0j43 AA

Micro-force
sensor o

CMOS |2} +
a2 &=
CMOS camera

+ macro lens

AHY 2E
6xBy & AH|0[X]|
Motorized

© X6 y-axis stage

326
237

145

AHT TE =4 gl 0| 2FE
XY AE|0%] XYZ 0| = 2E0]x]

Motorized

"XY-axis" stage for horizontal
XY-axis stage

fine adjustment

[Q THK PRECISION CO., LTD. | A% 20|, Demodf| 242 SACfelY (F)FUCE gt FUAL.
D https://WWW.thkpreCision.CO.Jp T.031-726-1585 M. 010-5640-1586



Example @

TR RIX BY o= AHO|A], oF TO|aH M, S 2T,

® T =HDLERNOIC FHS HX[oF2|7HA] 014 HE approachAlZ = A0,
©® 0|0F 515 X|of

SOl s gLt

Combining a "Micro-force sensor" and a "Precision positioning piezo stage" will enable the following:
-Micro proximity approach for contact detection
-Control of a micro load, and so on

0la2 MM (armESEH)
Micro force sensor (arm-type)

-

Pl e - 7 N -

- - S2A OOl = AHIOIX
&5 0l Rise—and-fall type piezo stage

Vertical transfer

T Travel range 100 ym
HA G Sos
Detecting direction st 2nm
Resolution

613 HM|0f Al Example of load control
20| EIER Z2EE 2um/sec| £ 2 MES| YSHAIH 2 20uNe| YL HS XS0 FX|AIZ] o L|Ct.

A sharp-pointed probe is slowly lowered at 2 um/sec, and a pressing force of approximately 20 uN is detected to stop.

A|AH M System configuration

AN AT

. . .l
Sensor amplifier *§

il A/D converte: ﬁ
il D/A converte i

II|0f| = AH|0|X| &
Mo AES
Controller for piezo stage

A A

0|23 HA (arm HEH)
Micro force sensor (arm-type)
SEHZH
¢ m|of| = AH|O|X|

_ — Rise-and-fall-type

S0l Z22  '75xis" stage
/ Probe

L AlZ
Sample

: @ 524 IO = AH|O|X|7} M40 2 62 Z0|0, TR2E0| BTH2 AR 0|0 ALY
oo @ Mo TR0t A 20| HE6| ARStD 0]AZ MADE ZX[5L0 £2] Meto| e}
$20 kN @ FZ 613 % 30uNS ZX[SH AIHOIM Mo = AH|O|XIZ &X|.
@ O X AE|O|X|S A& A, T2E ZTHO| CHA| DIHZQ! ALY,

1. A lifting-type piezo stage is descending at low speed. The tip of the sharp-pointed probe has not
contacted the specimen yet.

2. The sharp-pointed probe starts to contact the specimen, and the output voltage of the micro
force sensor changes.

A 52
Output voltage of micro-force

3. The piezo stage is stopped when a load of 30 pN is detected.

= e} 4. The piezo stage is lifted to pull up the tip of the sharp-pointed probe from the specimen again.

Time
[Q THK PRECISION CO., LTD. | X% 22|, DemoB| 23 SraChelY (R)FUCE ot FUAL.

D https://wwwlthkprec]s]on.coljp T.031-726-1585 M. 010-5640-1586



TA M

Force sensor

A MM
High-rigidity sensor

AN HIEoto] H

Connection with a sensor amplifier

ZdS |RAGHEM DR TS £Fot= 820 ML
St 10le Tor use ere the force is measured

@2 - 2 B
1ding force in precision machining Thrust/reaction force monitoring

Y= A

@ x| = 2pH9
tact the ( Strength test in the manufacturing process
NOrkpiece

LR

Measurement of friction force

165



B 2l

Lineup

O ZY Y ULt AE Hoj| 2t 43R E 7|2 2AYLZ FH|SH UAFLILL.

© 2+ A0 2| XSt HAE|DIO| XL T tsRLICH S8 F& A3l P.1718 EZ0}7| HELICE

@Four types are available according to measurement ranges and detection axes as standard.

@ A customized type optimized for your required specifications is also supported. See P. 171 for custom case studies.

== ER == ey =3 X =ols Al A
Number of axes |Detection direction Appearance Measurement range Resolution Model number Details
BERRA
=8 (KF) -
Horizontal FS1H-100NH
= 0~ 100N 20 mN
axis (=10 kgf) (=2 df)
+=2(EE) _
Vertical FS1H-100NV
P.167
=4 -3
Horizontal Horizontal FS2H-100NH
25 0~ 100N 20 mN
axes (=10 kgf) (=2 df)
T 2
Vertical Horizontal FS2H-100NV

AMEEE

How to use

® il HI P 1731} 2T HESH0] AL RILCY.

©® HAf ZX| 20| IFSHEI QIetE th 0P| Soj| St KQH(0~+10V)0| AlAf HIojAf ZHEILICY,
® 53 Tl H|+E ToiT, 22 £ HOIEI|E B2 1Y S UL,

@ To use the sensor, directly connect it with the sensor amplifier.

® A voltage (0 to +10 V) proportional to the pressing force or tensile force applied to the sensor’s detecting area will be
output from the sensor amplifier.

@ The pressing force or tensile force can be calculated by multiplying the output voltage by a coefficient.

HMA=HID! (o)
Example of voltage measuring equipment

smss

olo

ooBoo

FE=8
Pressing force GNDAIOI=
Ground cable

EAMAX (5FDI) F (N) rRea ==ai=2)
= Output voltage (measured value) Fiessing & f@sle (o
= o o, b3
= - = A
R EIE =Vout (V) (EQ&%"I')X’:—I—”IT (N/V)
Sensor cable Output voltage Sensitivity coefficient

XFSEZ MO0 I
Set forth in the manual

‘ Q THK PRECISION CO., LTD. ‘ HZ 20|, DemoZit| QAL SHRATHE|H (X)ZYUO R Ol2fsl TAAIQ.

oo T

D https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586
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ZA MN

Force sensor

DA MM

AMIAFY
Detailed specifications

154X

One axis detection

Model: FSTH-100NH

<z~ 2FHI| 5 weeks
High—rigidity sensor OO standard delivery perio¢

2R YE *=g =3
Detectable direction Horizontal Vertical
4 _ _
Vode! FS1H-100NH FS1H-100NV
, B
EE- Detecting direction
Detecting direction
2|2 P
Appearance 30/ < \
/\ 120

=3 e

0~ 100N
Measurement range (=10 kgf)
== 20 mN
Resolution (=2 gf)
o= e A 490 mN
Repeatability - m
Linearity +1%
24
Rigidity 19.2 nm/N 30.4 nm/N
==
- Olgs=oi Al 440 Hz 280 Hz
ZEEDS Lot
Resonant frequency =i
1000 g otAl 430 Hz 270 Hz
Load
LHE MIA FHSEA e WA
Built=in sensor Capacitive displacement sensor
=M 2
Body mass 3 kg

2 WA (EHRA)

M (R LI =3)
Body material (surface treatment)

Steel (Electroless nickel plating)

A8 ==
Dimensional drawing

BIP. 169

HIZE A0 CHSEo|  Product usage notes

@ 2o| HX|et £ MYQ| ¢z QLEZR Tamot LTt

© =7 YQIX|LE P, A H1E S AEN FUALAAE A= P.1712 HZSHIAIL.
O AEHF2I= P.1602 HSHFAM L.

@ The relationship between force detection and output voltage is shown in the graph on the right.

@ Contact us for information regarding measurement range, sensitivity and shape changes. See P. 171 for custom case studies.
@ See P. 160 for usage precautions.

[Q THK PRECISION CO., LTD. |
[ https://wwuw.thkprecision.co.jp

XZE 29I, DemoFA| 2732 orRLH2|H (F)FHUC=Z A FHAIR.
T.031-726-1585 M.010-5640-1586



2% A%

Two axes detection

Model: FS2H-100NH

AN e 48 - 4H

Detectable direction

H
Horizontal Horizontal

A A X
=8 o =3

Horizontal Vertical

34

Model

FS2H-100NH

FS2H-100NV

2|2
Appearance

=3 alelX 0~ 100N
Measurement range (=10 kaf)
=0l 20 mN
Resolution (=2 gf)
s ey 490 mN
Repeatability - m
Linearity +1%
24
SHefialtiy (H)18.4 nm/N, (H)18.6 nm/N (H)20.8 nm/N, (V)26.2 nm/N
==
) GefpEa 430 Hz 310 Hz
E=rSESIES Lo
Resonant frequency| 1000 g2t Al
Load 420 Hz 300 Hz
LH=HALA US4 B dA
Built=in sensor Capacitive displacement sensor
=M H&
Body mass 45 ke

SMME (EHHMe)
Body material (surface treatment)

@ (RN LR =2)
Steel (Electroless nickel plating)

A==
Dimensional drawing

BIP. 170

& HX| A2 £ MY = Output voltage polarity

A IE A Xl D
=&, =& TS

Horizontal, vertical are the same

- BESAI 0V 0Vatnoload
Ot 0l H2ot MY dS
Voltage increases proportional to applied pressure

0 MEH (N)

Pressing force

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

0|, DemoFX| 272 StRUE|Y (F)F LR Aifsh FHAIR.

T.031-726-1585 M. 010-5640-1586
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ZA MM

Force sensor

el K

Dimensional drawing

nEI P
High-rigidity sensor

) CAD OIOIE (2D, 3D)E WEBOIAN Ctez2E &
The CAD data can be downloaded (2D, 3D) on the website.

&= ASLICH

1 =*1_ ;D-I xl One axis detection

FS1H-100NH

2T e
Detecting direction

FS1H-100NV

2 Yy

140
(& &
\{/
&
@
T
Plastic Couduit
% 292
= =
ol |l
3 3 5
B8
= el
@ S
3 o 1
v S0 446.5 Holes
90 8-M4 Depth 8
110 8-M4 Depth 8
120
‘ — g
E
140
Plastic Couduit &
O
[ (= EEER
€ £
ol [l
@ <
2| IIg
(&) (&}
ol 132 X
[e] c ¢
g0 b e
o 20 4065 Holes
% 8-M4 Depth 8
110 8-M4 Depth 8
120
1.
T 3
I ﬁ 5

X A MM 901 EE 0f2H9] SYYOINE ASE & UBLICE

o="T Mg

Each force sensor can be used in transverse or inverted position.

| Q THK PRECISION CO,, LTD. ]

[ https://www.thkprecision.co.jp

HE 29| DemoMA| QKL SHRCH2|H (F)ZU0 R okl FHAIQ.
T.031-726-1585 M. 010-5640-1586



2 :*LI— ;D-I xl Two axes detection

FS2H-100NH

2w
Detecting direction

o

FS2H-100NV

Plastic Couduit

2-Sensor Cable (2 m)
Ground Cable (2 m)

Plastic Couduit

)

2-Sensor Cable (2 m)
Ground Cable (2 m

140

120

M5 Depth 6

100

H%A%XH

=i

ur

o
T [
140
120 M5 Depth 6
100 (Both sides)

@Z%XH

120

50

FS2H2| 1M Z2{|0| E AX| 0f|A| Example of mounting a top plate for FS2H

FS2HE= 39| 24X AE Ul ZAE2|0f £7| W20f o SH0ES

S0 E=RYst=g Y2 A S =ots LIt

od

HABH0] AL8o}7(2F HalghLCh.

Since the FS2H type has locations for detecting the force in four corners, it is useful to attach the plate on its top face

when using it.

The plate can be also designed and fabricated in a desired shape.

[Q THK PRECISION CO., LTD. ]

[ https://www.thkprecision.co.jp

HE 22, DemoA 252 ohIACHRH (F)F U2 A=l FHAIR.

T.031-726-1585 M. 010-5640-1586
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sl 11 2f - (755 M) 1) M A

Force sensor High-rigidity sensor

E XM
s=2A0 Q7 A UE DAY HHE S8 T2 BAYLL

== T =2
Examples of custom deS\gmﬂg We custom design a High-rigidity sensor according to the required specifications.

*l‘Eﬂ@) Example

SY=S HMoIHA e =3 S 270 2357| ?lo Fot Alo| ST Fot+E =0 dAYLICH

In order to meet the demand for fast output response while carrying heavy loads, the resonant frequency under load has been increased.

BA2 D2 Schematic specifications

s =ZHrange 0~50 N
Detecting direction Measurement range
=ols
Resolution 10 mN
SEF0b= 1000 Hz (5 kg=GtAl)
5 Resonant frequency Load
40 =M ME 8
4 Body material Steel

*I‘HI@ Example

s T Lol [0 300N7EX|S] LRSIt EBHX[ 7] I20f 2H| AFO| =2t 5 H|QIX|E I A o ArFLICE

The size of the body and the measurement range have been increased to accommodate heavy loads of up to 300 N on a wide surface.

2t upat WA 2O 2 Schematic specifications
Detecting direction =x
=3&range 0~300 N
Measurement range
=olls
Resolution 30 mN
ErSESNIES 280 Hz (5 kg otAl)
Resonant frequency Load
=M ki
Body material Steel
<

[ _ |
~.=°

2N

*I‘ﬂl@ Example

IO &= AH|O[X|t DAY MIME et "otF MAMIF ZAFE AH|O[X|" LTt
HAMZAE YOI, 25200 O|M[SHH EUSHHM EAHE DLEHY = ASLICL
A piezo stage and a high—load sensor are combined in this configuration.

Capable of sensing the attached tool’s cutting force applied to the workpiece.

AEI0IK] Ol S 8t & B0 E AHOIX AP JHE
Voving direction of Plezo stage Schematic specifications of piezo stage

;_ === 10 ym

_ Travel range
ZA AN 2E BE

LTINS 22 £

A stage for ultraprecision
processing machinery

Detection direction of Force sensor =ols
Resolution

(Open-loop)

WOIS NS ALY iR

ZAHA

42 Schematic specifications of force sensor
Force sensor 3
=Zrange .
Measurement range 0~50 N
2olls
Resolution 50 mN
[Q THK PRECISION CO., LTD. | A 29|, DemoRtl RHS HACILT (F)FUZ A2t TN,

[ https://www.thkprecision.co.jp T.031-726-1585 M.010-5640-1586



*l‘aﬂ@ Example

HIO|EE B ME 6159 & Measurement of the load of tool edge contact
rozbd A A, 20 Ty 2t52]18 AHOIX[(PUTH),; & EAiSH LIt

MU ZI|RAHO|X|Z 0.5um—1.5pm— 2.5um—---O2 2AXMO=Z MZIIA|H g|Het= A0

sfO|EBO| HEYS el HASIES SHULICH

A "precision positioning stage" is installed on a "high-rigidity type force sensor."
The "precision positioning stage" is advanced by 0.5 um, 1.5 um, 2.5 um - in sequence, and the sensor measures the cutting load applied
when the cutting tool edge contacts the rotating workpiece.

HUILS 2| (FEBl2Hs)off AX| 7Y & FAZL EA S5HE O2jT
Installation in a precision processing machine (turning) Graph of the tool edge’s cutting depth and the cutting load
Harms ST 0 35um 45um
TUrning spindle Diamond tool 5 L . " 2
z2s y $02 N : I ! 5.5 um
. Workpiece - sing L 1 K =
A5 B
© .
A5 2.5 um
B ...l bbbt
& 2
o 2 1.5 um !
%3] - .
A‘stage for ultraprecisi [V] 05 Um ‘ 1
DFOCESS\HQ machmery A 3 - - 3 | : 3
Force sensor |2 Mﬂwwwww

Al2F (sec)

Time SXHS HIOIE Hel 20018 LIEFALICE

The numbers show the cutting depth.

*l‘Eﬂ@ Example

HAM e =& Measurement of the cutting resistance

9|H5h= 932 Fo YL = LIO|Ot=E HIO|ES HU0| HH WA t52 HAIYE e EAEs SFLCHL
CHO|OFZEBIO|EDt Bt A2 1dd WMz HESH0 24 jH*IJH SEH YU 24 39 .
A diamond cutting tool is fed toward the center of the workpiece, and the sensor measures the cutting force applied when face turning is performed.

A "high-rigidity type force sensor" detects the force applied to the diamond cutting tool to capture the force at the starting and ending points of the cutting,
and during the cutting.

s 3% JtEEe ZAE Oz
Processing process Graph of the cutting force during processing
CI0|OH2E HIO|E $O1 N I =\ - #
: X ; (5’—\*3) _ ;
A | 1 Durmg machlmng
© 1 5 q
A s '
- = >
"1z 3 2 A REETE RURYE PR PRPRSRRERSRIRIN ¥ B
- 3
A JHBMAL L EABE
- =3 Start of machining” 1 - * €nd of machining ]
(xuls) y oF 2 :
V] & \] i
10 sec ! M
-— 1
W 10.0my & TM 10,08 A Chl & 23.2mv]
Al2t(sec)
Time
[ Q THK PRECISION CO., LTD. | HE 29|, DemoiiA| @HS SHRCE|H (X)=20 e ofafsl ZAA|.
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TA MM
Force sensor

(048 MM /2ZE WM]SE
Common to [micro force type and high-rigidity type]

A AT

Sensor amplifier

The instruction manual ca m the

. FBEBME WEBOA T UZLIC,

0|42 MAjotel T DUA HAete] Ha

Connection with a micro force sensor Connection with a high-rigidity sensor

Dl42 MA EP. 155
type

Micro—force

T===E et : Oscilloscope

h

88 M BP. 165
High-rigid A/D HED|+ PC

173



*I-OOI: Qp HE=YI| 5 weeks

7
U0 standard delivery periot

Specifications

o 1’““# 2£80| oM, HO|A AO| 2= SLYLICE

®1=g |-|'2>‘01| 15 9t Jts gLt

@ Two types, one for a single-axis sensor and one for a double-axis sensor, are available. The case size is the same for both types.
@ The type for a single-axis sensor allows another single-axis sensor to be added later.

S Al
Mcc')gel FSA201C FSA202C FSA201S FSA202S
HAEHY BIHESLE UME AEQ HOIXA MAHE
Sensor type Type for a capacitive sensor Type for a strain gauge sensor
=LA =A
=5 15 2% 15 25
Number of axes to be connected = = = =
S
Output voltage
QT M X
Offset adjustment
LPF
Low—pass filter
Q& 30|
Outside dimensions

e

100 Hz

74.5(W)x287(D)x120(H)  mm

[e]3
Mass % 2ka

AH X
Power consumption

o] AC1007 120 V/AC200 ~ 240 V &&4150/60 Hz
Power source Switchable way

30 VA

Ior = ]IHL-'l jlh

_l—_

Front panel functions

18t axis connected

K A
oo
B3

2nd axis connected

Power
FHA OnAlol ESELICH

llluminates when the main
power supply is turned on

Far/Near
oS0l =& dIXIE SAS IR0 BSELICH
llluminates when the load exceeds the measurement range

Off set
AN &8 MY QEAS ZFELICH
Adjusts an offset of the sensor’s output voltage

Sensor Output

ot=0l Hidish Ms SAELIC
Outputs a voltage proportional to the load

Sensor Input
M2 HEELICH
Connected with a sensor

P+

CAD CAD CIOIE (2D, 3D)E WEBMA TH22E& & = ASLICH

Dimensional drawing The CAD data can be downloaded (2D, 3D) on the website.
\ 302.3
| 74.5 | | 287 |
\ | \ |
] . Force Sensor @®
® o ®
©8 8 LLERERTALLE o
® © O ®
©lg
S o
©

o ®
THK PRECISION CO..LTD,

) [©)
B ] 7 T e e~ < = ] L e
[Q THK PRECISION CO., LTD. | HiE 29I, DemoHt| QA2 TR (F)ZHUOR Azte FHAIS.
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Piezo stage
» P11

Piezo motor
stage
» P.127

Force sensor

Micro-force
sensor
High-rigidity
sensor

Sensor amplifier

Technical

information
» P177

175

ZA HA AFL0j| CHSHO

Force sensor Instructions for use

K2 (ZESD) st X Measuring using the differential

A K| 00| 2IA|LHIK| WEH R/ ABER) Ea FREER S0 Q30| o8 MMULRHIE|S| ETQIN| QIA(A ||
HFAHBL= QIQ| OJAL|C
26t o] UALICE

0| Z2 M 2O 0 [VIZ EISE|X| §51 Ot 2 Z-S IHASID 5 T2 X232 E2 22N SO 2 Sk AIS & 4= UAFHIEL

The weight and installation direction (vertical/horizontal) of the attached jig or factors such as the ambient temperature environment could cause an off-set
(initial output) in the voltage output from the sensor amplifier.

If measurement is performed without adjusting the off-set to revert to O [V], the target measurement can performed by obtaining that differential value before and after measurement.

(O] @ 4llaf A4%) @ A2 (M) oAz ¥F

Example (D Sensor installation @ Sample (M) load 3 Pressed with force (F)
8 8 $
MM BE2EEO| =3 oV 1.6V 35V
Output from sensor amplifier A Z(M)Q| 2AH o T2t LH(F)of blHst
2| =0 dyuct Yol EHELIC
The weight of the sample (M) Voltage proportional to the
causes the initial output. 1.6 V pressing force (F) is output. 3.5V
ZHote L2 B ot 2Lt S22 H) F(N)=(3.5[V]-1.6[V)xZ = H=[N/V]
The measured pressing force will be as follows. Pressing force F[N] sensitivity coefficient [N/V]

QEﬁﬂ(xﬂEE‘) 25.’5; ':c',l'té," Off-set (zero point) adjustment
AN HEZ 2O £ TL MZH(0 V) 2Y2 M Liat &2 221X 0| UsLch

There are two methods for adjusting the zero point (0 V) for the voltage output from the sensor amplifier. These are described below.

@ 2178 =7 (0|23 EFLOITE 31F)
Mechanistic adjustment (Only for micro-force type)
MM B|= ZHOM|E SEES S2|H LI AIMC| QIS DM 2 = QU0 2 TS 01 = USLICE
X 70| : TS S|HE LI | 710] HEI0|LH IS DJA 2= QUSLICHAET S GisLCh,
R34 Qe 910 7122 X 2il9IR|2| o+ 20~30% HEYLIC,
The position of the built-in sensor can be finely adjusted by turning the set bolt on the side of the sensor head, making the
output voltage variable.
* Note: Excessive rotation may deform or damage the internal mechanism (the product has no stopper or the like).
The adjustable range is approximately 20 to 30% of the measurement range.

FSTM-0.1N Z74eHH
Method for adjusting
FSTM-0.1N

FSTM-1TN, 5N =7t
Method for adjusting
FSTM-1N, FSTM-5N

K2t

@ Ejlx_'ll _J.:_ng Hex driver
Electrical adjustment

I2E IiE0| Offset 20|15 S2 ESTIUS 7MY == UFLICE102H 2| ZEHIA0|E| EFUILICE

Y 5 U R 7 1F2 5 HIQIX|Q] £5~10% e LT

The output voltage can be adjusted by turning the "Offset" knob on the front panel. A ten-revolution potentiometer type.

The adjustable range is approximately £5 to 10% of the measurement range.

Force Sensor.
®
5 5 8 Offset £F0]: HY Sato|u2 8/H ZHBLIC,
o W Offset knob: turning this with a precision screwdriver to adjust the rotation.
[OXR4O)
©
[Q THK PRECISION CO., LTD. | H% 20|, Demod| 232 SALfElY (F)FUCE gt FUAL.
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A Sensitivity coefficient
Z-ot EHTYOM 2O 2 TS| ot A= HE AlQ FIZHEFMO| I[XHE|O] JqSLICE.
et 20 w2t FI| Ml Xu Yol o2 HhaL|Ct

The sensitivity coefficient for converting measured output voltage into force is described in the instruction manual shipped with the unit.

We can also perform regular recalibration upon request.

2= A2 [V/N] 71X of

Sensitivity coefficient (V/N) description example

=5t At IO Efo]

Examples of shipping inspection data

?:.I'E Sensitivity
=40 I FRY(L )0 it Z2ATY
HUZAZ HEAS(V/N)E FHLILCH

The output voltage for multiple reference masses (weight) is measured to find

mjo
An

Fotn

a sensitivity coefficient [V/N] by linear approximation.

1.6
[}
A8 14
f_j 2 1.2 P
] .
21 2 1
N o 08 R
or 2 0.6 =
& 0.4 &
M o P
o
0 0.5 1.0 15 2.0

JIESHE (N)
Reference load

arity

—

The output voltage of the sensor amplifier is in proportion to the applied
force. This chart shows the extent within which it deviates from the ideal line.

0.8
0.6
= 04
@ 0.2
8 0 m—— ——
5 -0.2
-0.4
(%) 06
-0.8
1o 0.5 1.0 1.5 2.0

JI1&E GtE(N)

Reference load

| Q THK PRECISION CO,, LTD. ]
[ https://www.thkprecision.co.jp

(34)
Al 1\1 2 A
. 22 414 [ FSIM-INB [DE***+0M1
3 U(S/N)
22414 9] FSA201C [DE**5+E01
= 7drange T+ 05N
% 0T FE /A%
AA At %5V EEER 0g
A AR Ee
i 87965 VN
EEAN YL Flox Fig LPF100Hz
) E2 AL} £ A TS gOo R ARG FAL

H AU — .
—.-_-°|'|3 Resolution

23 50| LBt Hop £ WIS AXHOR Xof
AD2DE|S| SHTYHSE Y > YA Helgct

A load or displacement equivalent to the resolution is applied in sequence
to confirm that the change in the output voltage from the amplifier can be
identified.

1.6
5 1.4
E
MlS 1.2
N 3 1.0
X‘_‘I ..g 8 e ]
o 3 6 —F‘.&.
= 4'-“
(mV)w ‘
‘] |
0

2olls 422 20oHuN)
Load equivalent to resolution

Tl 2lof CHel Bl 2| 2EA o UELICTHRE,
Xto| el Lol A=XIE LIEFH L

X HE o o
lE 2se se dE 1Y
ca

Sensitivity calibration with reference weight

~

HE 22, DemoA 252 o2 (F)F U2 R el FHAIR.
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Characteristics of piezo-electric element
Ijoj| = AE|O|X[S| 2|72t X =
Mechanism and material of piezo stage
HHGYA HQ| M

Capacitance type displacement sensor

Open loop and closed loop

AHolZ A%

Cable extension

HBAY

Vacuum specifications

moj| & AE[O|X|2| HX| e
Installation direction of piezo stage
AHEE BE Y (O X AE0|X])
How to read the specification table of piezo stage
ST FTb0] A|LHA 0y CHEFO
Calculation formula of the resonance frequency diagram
Sx7|7e| £3

Operation mechanism features

A (T 0| = AE[O]X])

Inspection method of piezo stage

2} HI0[Ef off (m[of = AE|O]X])
Operating data example (Piezo stage)

PID A =7 of (m|of = AE|O[X])
PID gain adjustment example (Piezo stage)
HE ATESQ0] (m[of|= AE|0]X|)
Sample software (piezo stage)

THR| SHitkof|

Examples of unit conversion

178



Piezo stage
» P11

Sl oI XA X} EA

o Characteristics of piezo-electric element
» P127

ot o . _
iO’Fijs;”SO’ =] .I_'l _éxl' _-| __rl._J.C_ Structure of piezo-electric element

umas AT AXZE MY QIDfSH HQID} Il DA HZOH|O|E{QLICE U M2tz
Technical - ol 38 HAsto] Zighe 1o}ste oF 0.1%2] #H0| LBt |C,
information External electrod?] 2112 XMEH UM AXIO| LXE LIEFH ZIQIL|ICH 2 M2l A EHIQ|
S OfF = Hoj| LHRMSS Ad5t0] o 2 AN A0 o= M2 T2 o5
piezo-electric elemen| I%g%é‘m ’J’—?QE ;:E-l?_:‘x'”% §X|'5|'0:| 9"‘?—@3% %’gox:lI'Lll:-l'-
Mechanism and U™ AKXt EMH2 HSE 2ol X2 HO USLICE
material of piezo stag 55_03 9—|7|§ Xf'ﬂ'?’.j E:L‘—:T‘ 9'||0|¢ %?:I%E %lﬁl—“:f-
Capacitance type ) ) ) ) _
displacement senso ) (o) A piezo-electric element is a solid actuator subject to displacement when voltage is
Oen leep e Jah applied. Applying voltage with electrodes formed on both faces of the piezo-electric
closed loop AN ceramic plate will cause distortion by about 0.1%.

. Figure 1 shows the structure of stacked piezo-electric elements. Form many internal

extension AR QRS electrodes and stack them on the surface opposed to the piezo-electric ceramic thin
T veowm | (Hifig o1 2 2) p plate. _
specications Resin coated type On the sides, alternately fit an insulator to every two layers.
———————— The piezo-electric element sides are covered with resin for protection. Some are packed
';i?gfg‘;’:;;‘fmw ( in metal sealed case that shuts off outside air.

How to read the specificatio
table of piezo stage

ME OFX AX}O| EXIS
1O o Hi- +-""—l = o=
Gt e e 3% A012 Bay i : @ T2 @ DEehs @ D4 SH @ HI|7|2 HeB S0 53 S S 4 ULt
Tesonance frequency diagram! Metal sealed type g ﬁ
Operation mechanism § 1 Features of stacked piezo-electric element include:
el = E @ large generative force; @ high resolution; @ high response; and
Inspection metho "j‘—l P @ high efficiency of electric-mechanical conversion.
of piezo stage | =D
Operating data

example (Piezo stag

PID gain adjustment
example (Piezo stag

c|)=||'|x_'| _ﬁxl' 2' lf'_:‘ -?—l Displacement of piezo-electric element

Sample software

(piezo stage)

S| AH|Z|A|A Hysteresis 3 2= HEY YT LXH0)| HYS QUIFHES uhe] HI2FLICh T o w2t
oz YTAX= UFEX[L HYS ST H(SY AN/ LI MR A2l Hel=42
) 2o YRS SnketX| ALICH 0|22 3| AE|ZIA A0zt 220y,

20 £|C) #Q[2Fol OF 15~20%F &= WAIBILICY,
CESH AT AXIOf CHEE TRARUTLE Of2f B HE=SUS Wl HR(F S HH 12| miet 25|mf
15 0|20il= TR0 VZHOM | H12|Zf0| A|ZESI0] 0| H|2 A|ZE2tD 2FLICE
/ Figure 2 shows the displacement caused when voltage is applied to stacked
10 piezo-electric element. Although the piezo-electric element expands and contracts
/ according to the voltage, the displacement curve with increasing voltage (pressurizing)
5 and that with decreasing voltage (depressurizing) are not on the same track. In this
phenomenon, which is called hysteresis, about displacement of 15 to 20% of the
Zero shift | maximum displacement occurs.
O 50 100 150 In addition, when looking at the displacement curve after repeated application of
ek (V) voltage onto the piezo-electric element, you will see that the displacement in proximity
Voltage of voltage 0V varies between the first one and subsequent ones. This phenomenon is
182 called the zero shift.
Figure
A2|X Creeping J232 YTAXI0| LT TS QAOI6I SIS US| HHLIZF| A2FEASI0] CHY
- LIEFH Z3QITY|, A|2FO] X|'EH0| 2t H1Q|2F0| 2 M| Bot5t UZS & = UFLITH
BEAZm o= i
Displacement O|E'|°|_|' ?j%r% iE|EE|'J_'- -I?'-ED:‘ C|>:‘|-Ix_-| *1|Ef9!¢9| —E‘;fo“ j|c|)_|c'|=|H-||:|'.
1] S— 32|mate Mol HMUZIIN YTere] Zof et HX| D 1 WS Heto| 2Ly
ELEL0 Z2 Wao 2 WlSLICE
- Creeping
Figure 3 shows the temporal change of displacement when retained with certain voltage
8 applied onto the piezo-electric element. You may see that the displacement is gradually
A Fiof 9J2 changing over time. This phenomenon is called creeping, which is caused by
Step voltage polarization of piezo-electric ceramics.
4 The creeping amount becomes larger according to the difference of input voltage from
the previous voltage value and the direction will be the same as increase/decrease of
X the voltage.
0 10 20
Al2E (2)
Time (minute)
2 3
Figure
179 [Q THK PRECISION CO., LTD. | AiE 201, DemoA| QA2 SRR (F)RHUO2 Aztef FHAIS.
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O|2{ot 5| AB2|AALL 32| T SO YRS JHX| 1 V| LHZ0)| YHAXO| HLI—ES QUPHYRIRIO = US|HOo = At == YPSLICH.
YRS FHRAK| ""*7I7I°I TSHECE 0|8 HR0= He HﬂH% HESI X HRH(0|5H) 2 FFotHM o AoruYs

H|ofstioF BfL|Ct.

Due to the characteristics such as hysteresis and creeping, displacement of the piezo-electric element cannot be determined only in
accordance with the applied voltage value. When the piezo-electric element is used as a driving source of a precision positioning device, it is
necessary to also use a displacement sensor to measure the actual displacement (travel distance) while always controlling the applied
voltage.

(|)=|I'|x_-| ixl' gl HEI'*OH E—=|| Generative force of piezo-electric element

gag Gm 07 45 XIEW O 30| WUAS HOIRI QISLICE U At
20 BRI LICE THE0H| Rf=E(55h)S 215HH S0{SLICEO|o| HATYS
18 QIDISH YUIQIXIE BlE2 2 Qe &2 ACigtAiaiolztn ueuq
5 10x10%20 mm A force that applies voltage to restore the original position is called the

maximum generative force.

|
|
10 \
| \5x5x20 mm
|
|
|
|

6 AXBXC :

g 2x3x20,mm 10x10%20 mm
. . . . . . 5x5x20 mm

0 500 1000 1500 2000 2500 3000 3500 2x3x20 mm

2 (N)
Generative force

YT AApQ| (2 I K| = Y (Foh0| =2t 20| LIS AT-NY MAMD| o= F0H CHELICEH
Displacement of the piezo-electric element varies depending on whether the applied pressure (load) is a constant load like a weight or a

variable load that changes gradually like a spring.

[ | _'?'_'6'|- (Ej] )OEI xc'; g.l 704 —?— In case of constant load (pressure)
)7

" " " Il 3
FoHYH)7L 2ot FR0ll= E0IE /IXIE 2|1EL2 51 FATYO| ez (um) )
Ol HABIQIE U &S =~ USL|CE D\sa\gcement il %
If the load (pressure) is constant, the rated displacement can be achieved by ﬁf@w 29
the rated voltage when the contracted position is taken as a reference point. 10 2o

B =
5 | 9 &
S5 Al 85
7777777777777 0 . . Static load S
PIEL P BATEES B 2o
————{—— Zero point shift jz‘e?-rl A 7 o2
-5 5
| E ©
IS
-10 =8
0 50 100 150
QIJFE (V)
Voltage
Hx = I »
[ | =° BjJ 7 Ifl_:' o= 704 —?— In case of variable load (pressure)
&

- ()
Hoh(H)ot Amup 22 EJ’SE—*.OJ BR0l= Bel= gHaxio Zdat - gHs wm) -
ATl 20| ST ZIX|SH0f| HISHA| Q40F HR| XaoF A RLICt. s " 9 8

L5 X
If the load (pressure) is an elastic force like an spring force, displacement only 10 No lo i; £
occurs in portions where rigidity of the piezo-electric element and that of the / 2 5
spring are balanced, which results in a displacement disorder. 5 EEEE s
Spring load =
1 1 =
0 3
o
-5
-10
0 50 100 150
QIDIE e (V)
Voltage
tlFAoHﬂ (
Generative force
4000
3500 [<—10x10x20 mm2 LA Q| 25} B——
3000 Load displacement line of actuator
2500 A0l FEt= 4
S| load | -
2000 prmg‘oa m.e
ek -1
1500 Displacement Nem ” - S of &
1000 = Jadietion o
500 =
-~ 1 1
0 5 10 15 20
H2AZ (um)
Displacement
‘ Q THK PRECISION CO., LTD. ‘ HZ 20| DemoEk| A2 SRR (F)EUO 2 Mk ZAAQ.
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Piezo stage
» P11

Piezo motor

stage
» P.127

iO‘FijSgnsor |' "Metal sealed type" piezoelectric actuator

Technical
information g-z_.ﬁ.;-”o |i %?:l EI'?:’

- A type enclosed in a metal case
Characteristics of

piezo-electric elemen|

AHE{O|X] ZA0f] £
Mechanism and Assembled to the body of a piezo stage

material of piezo stage}

Capacitance type
displacement senso

Open loop and

closed loop \

EE— 4 O
Cable =X|(HthR) 21 Bt
extension A type with a resin exterior
Vacuum

specications

Installation directio %_j—'\T ;'||0|ﬁ %cl):l El‘?:l% %"EI -’&Xf% Q|7|E_‘f'_E-| xl'EI'_é.__I' —_rl—;F—E EI'QEM1 —E"?'ljlg-l %‘J%t% ;g I:llzl'xl ?a!'al—l El’.
of piezo stage x| 27 Erol T AXtof| s 2| 2Lt S0i| CHet LH14J0] SFOfLt D FA[ZHHHR QITHo M
Hon o adthe peicl GoH(=F)7t = LOILEX| §ot CHaat 22 2|7|Lt 2t 52 AR Lo MetetLct.
table of piezo stage
= oHi|ZE X|25t= &i0| 24
Celculaton formul of the o H|'9I|9_ S AHIS FSdt= 210[Lt ?_?_Dld.o
lesonancetreauencyd\agram . jl'"o_j |§ Eoelol I—l' DlﬁEjl' I—:||‘1E:|x|: 9—._"73
Operation mechanism (] OEI;S ‘?‘lxloﬂkl xol'kl?_l' §I| (EHJDE’-"E Af%tl':,* X ’%*%3}% A|?_|‘O| EI g:“:l'
eoes ® 0% A| MBHEEENO| 022 HA0AC| ALS
Inspection metho @ =2 MEHO| QA= 8
of piezo stage [} J—|_|I_|_g_' —*—J_'—;I:_l_g_
Operating data
example (Piezo stag The type enclosed in a metal case is designed to be less susceptible to the atmosphere by having a structure in which the piezoelectric
PID gain adjustment element is isolated from the external air. It is more durable to the ambient temperature and humidity than the piezoelectric element
example (Piezo stag incorporated in the type with a resin exterior. In addition, this type is less subject to deterioration (life shortening) even if it is applied with a

Fm—————— constant voltage for a long time, and is therefore suitable for the following equipment, environments or usages.

(piezo stage) - Equipment or microscope that handles liquids such as bio
- Environment with oil or mist due to processing machinery
- Cases where the stage is used in static (stand-by) state for a long time in a certain position
* The operating time is shorter.
- Use in a place where it is difficult to replace (remove) the stage in the case of failure
- Applications where high reliability is required
- High / ultrahigh vacuum

?:H(_ixfgl XE*?_X‘I'c')'f Decreased insulation of the piezoelectric element
1

5 Y x| N HE F ot ZAF Xoto]| Qfot £E HE(EA OfR|) 7t ASLICLEAY MotE 22| = HHLIS2
2| WP RAX| AFLICHE, X ASH(AFTHYA 2| B2t SO ALZH(BATYQUIN S| F0= g Y E0|
3| CHE 20| ZARUE[ASLICH &, Rt T EF0p 20| Q10 HYO|Lt 2tE 220 Kot 522 YeFs 3| e 210] =elx
UGLICE 22 AILE S2 AlQ| 39| 2HE0f| 2I$ AXto| Z&2 0to|22{|0]40f I3t xH ot XM Xste| f2lo| FL|Ct.

3 0to| 22fo|
L2 32| A2t 0|-2815/0] QI21X|0f sl A (HEF)0H it & F e Ht D20 |2 34, TS BH0IN U WY
%14 QofBts Bl B Hck

One of the failure modes of a laminated piezoelectric element is short-circuiting mode (dielectric breakdown) due to reduced insulation. The mechanism of such an
insulation reduction has not been completely elucidated. However, it has been confirmed that the failure incidence ratio is substantially different between static use
(direct current is applied) and dynamic use (pulsing voltage is applied). It has also been confirmed that a laminated piezoelectric element is greatly affected by the
humidity in addition to the applied voltage and the environmental temperature, as with general electronic parts. Moisture absorption in the element due to the
ambient environment during storage or operation may cause the reduction of the insulation resistance resulting from migration*.

o

* Migration
It is a phenomenon in which Ag in the internal electrode is ionized, and the ionized Ag penetrates into the element along the grain boundary due to the applied electric
field, resulting in dielectric breakdown. It tends to occur in cases where a constant voltage is continuously applied in a high-humidity environment.

181 [Q THK PRECISION CO., LTD. | HZ 29| DemoZHi| QKIS SI2OHE|H (X)=YUO 2 Kk ZAIAQ,

ST T
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]II 0'”}_ ﬁE‘” Ol X| _QI 7 I —_rl-gl' XH xEI Mechanism and material of piezo stage

i

*c',l xl jl—_r’- / -?—l 2.|'|:H 7|__|.|. Elastic hinge mechanism / Magnification mechanism

TYEIJIAISI 0SS =
oving part

Moving direction by
applying voltage
RS EN]

Piezo-electric element

)
ix

o
=
end

)
Eod

LIt 0| 2E{9] 2K 270 AN =, S EXPE EIX| = e+l (backlash)Lt OFEO| Fef0| L= Z (0| &[0, FAIZ =
gy E'LIEf J2A, Dol AE|O| X[ M= BHY RS 0| 8¢t QHLl 7| LLt &it 7|21 E fﬂﬁfﬂ US|

01I ?| 30 22 BhY 21X 018%t mof|= KEf0| Kol A= SICHY| ot HHALY QY| T2 M Tof =0 £ =2 2illsS

%IIOH'_W T AERILIOLF A2 BE O 52 TEYS 29E + AsH

For nanometer order positioning, effects of backlash and friction that are normally negligible becomes relatively significant and not negligible.
Therefore, a guidance mechanism and magnification mechanism that utilize its elastic deformation are use in Piezo Stage. For example, a
piezo stage with the elastic hinge as indicated in the above figure may maintain piezo's high resolution and also realizes a large stroke,
ultra-small tilt and high straightness at the same time by using its magnification mechanism and spring-loaded guidance mechanism.

AlX| 9| EtM SIX| 7|12t =48HAd of Example of an actual elastic hinge mechanism and stress analysis

- DR O{Z0 g1 B[Rk Bhs 2 SHOJAE 9 HUz ol Hep} giaLich

o=/ o1
- 2| AS AREOHA| ¢47| 20| HX| L2 Z0] gl %II 201 2R glEUL.
- FEMatiAof oot SHBMofM BHEm = =S 12qot oI X[ EHIS LT

|_

- With no frictional wear, the running accuracy will not decrease even in
long-term repetitive reciprocating motion.
Ehd X[ 210|217 (of]) - Since no grease is used, the product will not generate dust, and can be used
Example of elastic hinge mechanism on a maintenance-free basis.
- The hinge design will be conducted while considering the repeated fatigue
strength through stress analysis based on FEM analysis.

%X‘" xH’é‘ Body material

NEEI BESE2 2M MEZ YR0|I5eE £ TME Ao oL 8=00 Hele MEZ HiE 2ts LIC,.
LR0IE ©E | 21Y1 715-g0| F0F FA0H|M IHE BO| AFZEfL Tt
2HTY : —|7M-I OF LYSIEMS 2tE A mshstL|Ct,
ARfQlE|A "E DFE“IFOIEﬁI Iﬂijf *fREICH Lietd S XY 820f AefgfLct.
EEts 25 HIAKY 42 BQ= 5= 712|0f & Al ARSRIL|CH
I QlHf D QTS0 Y| ME0f, 2 2= Hete| Jeks S| S0|1 A S I AFEELICE

In the catalog standard product, aluminum alloy or steel is used as the material of the body. However, a product fabricated with material that
suits the application can also be available.

Aluminum alloy : Lightweight and well workable, and frequently used also at our company.

Steel . Being highly rigid, suitable for applications where a load bearing capacity is required.

Stainless steel @ Mainly martensitic stainless steel is used. Suitable for environment-resistant and non-magnetic applications.

Titanium alloy  : Used if the product is to be incorporated in equipment that requires non-magnetic property.

Super invar . Since its thermal expansion coefficient is low, this material is used in cases where the impact of change in the ambient temperature needs to be minimal.
U=0|i T2} 370 Qlio] B bib| FEM e
( 1= IEE AE|O]X|C] H] 1l off)

FEM analysis of the thermal strain of aluminum alloy and super invar
(an example where stages with an opening are compared)

(1] 190.00 {mm) Q
_:m:\’,: W
[Q THK PRECISION CO,, LTD. ] RE 29|, DemoTH| QA2 HACKRT (F)FUOR A2t FYAIQ. 182
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Piezo stage
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::ZZ e PSPS -g EI:A_! H:| -?—I +1| *‘I Capacitance type displacement sensor

> P27 O o —
F,OE‘:SS;”S” ’E‘,".‘_"%"‘-'orél If'j-?—l *lilkl Capacitance type displacement sensor

’8’&'%%‘55 HR MM E T2t EZ] 2t §H 8 HotE st 210 2ot | MAML|Ck
Technical J_I—El_sHl_ Ho:le‘I, |O_|»7<:5I | E’g?:“-ll:l'-

information

A capacitance type displacement sensor is a displacement sensor that measures the changes in capacitance between the probe and target.
This sensor is featured by high resolution, high reproducibility and high stability.

Characteristics of
piezo-electric eleme|

Mechanism and
material of piezo stag

Capacitance type 1] .
displacement sensor -I?-OH re) J_l—l' QE*)\I Offset and resolution AL (V)
Output voltage

S Mol IR M DRt A CHAIHO| Of S H2 (ot EIHS A
e 00| ELIC}0] Tfe] 72|12 remAl 0|atn BELICH 0] QEAI 2|2 10—
extension I|-Eo 2 FHEQUXIE HHeiL|Ct. Offset Measurement
Vacuum QuMe HE £ 2|21X[2] 5~10%0] siHstH £ T2 Ho| 2|Zof w2t ranae
specications A-IEHoI- _)'\_ 9}[': ;f‘ P E-||(I)_|I|j|- E_|-§|_| |:_|-_
Installation directio
f pi 1
P Miafo] 9| 22 $HH|(23li5)i= ofstel Alof ofsH ASEILICE,
How to read the specificatio
table of piezo stage oy _ =% =

Zolls =54 Hel / EH HYFE x 0| = A

Calculation formula of the:
resonance frequency diagram

Operation mechanism

RS The sensor output becomes zero when the distance between the sensor O p—— =
. : 0 H32t el (um)
- probe and the measurement target is a certain distance. The distance is ! T o e g e
Inspection methot " " '
i ——" - called _oﬁ‘set. Set the_ measurement range based on the offset distance. '
: Offset is normally equivalent to 5 to 10% of the measurement range and the ~
ODWU”? il measurement range that can be selected varies depending on external = :_
__ cEmb{Eey diameter of the measurement probe. Z
PID gain adjustment =X[AH
example (Piezo stag Sensor's displacement detection limit (resolution) is calculated by Measurement
T —— the following formula. target
_ (plezostage) | Resolution = Measurement Range / Output Voltage Width x Noise Level \
N
HN T2
Sensor probe
>~
M |k| ?:I]IEgl' EEEQJ }_'ﬂ' Capacitance type displacement sensor
B 82 9| MM ZRuetimo| X102 Mol Y 2[LI0f2|E] S0| MU OE XHE(0] YL T2t T2}
LS El AE{O|X|2F HIOF S E Dol = HEE= BHEA| 1041 IO 2 ALESHAOF LT CHE WO 2 ARESHH 1ol YQI0|Lt
279 452 ¥2 + YUS 2t UL
E95| Ot F42| AHO|X|E ALY M= 242f2| 0i| tis HEE{ 22| T A'20| 0]2] FahH UA0| =0l SHE ZH 2
otz 2 o0 LQFLCY
The capacitance type displacement sensor adjusts the gain and linearity separately by the combination of the probe and amplifier. Therefore,
it is necessary to use a stage with an integral probe and Piezo Controller with an amplifier in a one-to-one pair. Wrong combination may
cause a failure or impair the performance.
Especially when a multiple-axis stage is used, channels connected to the controller are predetermined for each axis, so care must be
exercised to connect in right combination.
T 0= AHIOIKI2F _
DAE SHIZ Xgto| HE= L2 S| I2AES (AHIOIXIQL DEEIX| 242)
_ Accurately—calibrated controller Other controller in the same model No.
L0 201X
plﬁiage 4| i % 4|t
L I n[ e é RO
. . < WESSIR=-V); . . <
Not compatible
183 \ Q THK PRECISION CO., LTD. \ HZ 29|, DemoXk| QAL SR (X)ZYUO 2 i2ks ZAAIQ.
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Open loop2t Closed loop

= L-HL

Zom Sxko X|HAIS 0~10VE CHs| 15812 SE510] M0 & AB|0|X|2 0~150VE HelRIIst0] RS eIt
o

=
=
0| 5

ATto| £

|AHE|AAL ES|EEE OO 2 AB|O|X|S] SHO 2 LEILt 9X| 2 XS L ZLICY.

= ©@=—=

SEXL RO FE2 0| = AE|O|X|off LYFE #HY| HMO| S S mof = AEE2{7} oot 2Bt B A= 0~10V2t

AH[O|X|S] AEZ3 O~Z|CH pmt XBIEE S 278 HOIE ZAI-LICL

The open loop operations simply amplify the command signal 0-10 V fifteenfold and apply voltage of 0-150 V to the Piezo Stage onto the
Piezo Stage for driving. Therefore, characteristics of piezo-electric element such as hysteresis and drift take effect as properties of the stage,

resulting in positioning errors.

In closed loop operations, the Piezo Controller always monitors signals from the built-in displacement in the Piezo Stage and compensates

O O L

and corrects them so that the command signals 0-10 V become consistent with the stage stroke 0 to maximum pm.

AEZA : 120um(QE RIA|)
100pM(ERXE 2T A|)
HH MY 0-10V->0V

Travel range © 120 um (open loop)
700 pm (closed loop)

Command voltage 0-10V-0V

’2% B2OHMel S& Operationinopen-loop ‘

FaRel =gl
(D/A B20ILE & MU0IH S)
Voltage generator (D/A converter, OSC etc.)

[ ] -

[0l] CHS AMUQ| IO = AH|O|X|0f OFL 2D X|BHYUS <0~ 10V-0V>E AMHMHOoZ B
QE=2IOl SR AT 21 It EXt0| HES LIEHLICH

_,_
\J
e

o
[N | - OT

[Example] Described below is how open loop and closed loop operations act when analog command voltage is linearly applied to
the piezo stage of the following specifications in order of "0V > 10V >0 V."

0 0000

of24 X O+
33 dyg
Command voltage

0—-10—-0V
A [V]
Command voltag
10f-----------5
2 2
ncregy @easmg
voltage voltage
0 A2t Time

’%EEE 2O AMe S&F Operationin closed-loop

FaRel =gl
(D/A BEDIL HE HMUI0H S)
Voltage generator (D/A converter, OSC etc.)

—

I/ 0fl = =0l
Piezo driver ]I|01|_7F_ ﬁE‘||O|I| (E‘j%lﬂ*‘l gi%)
Piezo stage (No displacement sensor)
l:l ° _> e
©® o0 Rotol o} Piezo cable |-
Applied voltage
x5 S5 0150 >0V
Amplification
HAZ (um)
Displacement
UH MUDE 15HIE ZEFSI0] 120 f-----m-mmemmeo e

AH|O|X|2 e 215t

—

Fifteenfold amplification and
apply voltage to piezo stage

S| AE2IAAS I L
Hysteresis

0 gz () 10
Command voltage

0 [Clelele] oi23 Mot
Command voltage
0—-10—-0V
HEXM[V]
Command voltage
10f-======----

e 2o
ncrecasmc ﬁmeasmg
voltage 4 voltage

0 ARt Time

MO AEEA
Controller
I|of| & AR{O|X| (HLIHIM AS)
o Piezo stage (With displacement sensor)
H —_— Piezo cable  (f—=—
@
@ — Sensor cable =1
o °
Sl (um)
Displacement
L 19| Mol E2to] L

BPFHY R Z = mofz=0fe|

g om0 Htnioz wie)
(] / Linearly with input voltage

Monitor displacement sensor signal, 0 - 10:
compensate and correct applied C%@ﬁ & (V)
voltage ommand voltage

| Q THK PRECISION CO., LTD. ]
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Piezo stage
» P11

Piezo motor
stage
» P127

Force sensor
» P.153

Technical
information

Characteristics of
piezo-electric elemefit

Mechanism and
material of piezo stag

Capacitance type
displacement senso

Open loop and
closed loop

Cable
extension

Vacuum
specications

Installation directio
of piezo stage

How to read the specificatio
table of piezo stage

Calculation formula of the:
resonance frequency diagram

Operation mechanism
features

Inspection metho
of piezo stage

Operating data
example (Piezo stag

PID gain adjustment
example (Piezo stag

Sample software
(piezo stage)

185

9'” OI %9' ?_:l %DI- Cable extension

t. J2{L} D|ofj 2= AH|O|X|2t HE E2{9] HE2|S Ho{z1
| Hl0| 25 AFOIH T KRl 0| =0t HA Zels50|Lt
?| Mol HY| == E2l Djefot?| W20 30|12 Z20l= g5l

T oo

HEE AL M = "I{ol| = 3|0 =S 2t "HIM 3|0[=,2| ZOl= 2 mEL
S M S HO|E Z0|1E =52 ERH0| US 4+ UFLICt o T
ths PIX| 2 FEE S| s L 53| EH EFA
2 geks niguct

et Sd2 AESY IR0 BAHEI0 U= A YT J[ZHS E2[510] SH YT 2 A {0f| = AH|O|X[0f|Af 217k2 220i| A
LT SEAIP|1, T 2 30| ZO|E Y2 X|AAZLCt

O] BtHS Sl S/NHIE 2A2tAF|X] 1 o] mof| = AH|0|X| d5S |XIet X #|0|2 Z0|E £ 5 USLICH

=

rE =2
ihl
o
ot

The standard length of "piezo cable" and "sensor cable" is 2 m. However, for cable run within the device or increase of distance between the
piezo Stage and Controller, it may be necessary to extend the cable length. At this point, extending the cable will increase the electric noise,
which affects the resolution and repetitive positioning accuracy. Especially the cable length affects electric signals of the capacitance
displacement sensor as they are is subtle by their nature.

Therefore, the sensor amplifier board can be apart from the controller and serve as a relay sensor amplifier to amplifier the sensor signals
near the piezo Stage. After passing the relay sensor amplifier, the signals may be connected to the controller via a cable of any length. This
allows for extension of the cable length while maintaining the original performance of the piezo Stage without impairing the S/N ratio.

HOIZ HE Ol Cable extension example

HE2m
Standard
lESENETIPY - asse
Piezo stage T AHOIE2 m ontroller
© >

© Piezo cable [ TIOIZ S2t0ItH JIBF _Piezo driver | HV
=] ‘ MO O|E Control board ‘

MM YI J|B  Sensor amplification

MK HOIE 2 m
Sensor cable

7mzZ AZ 0l

Extension example

[0l HIOIZ 7Tm
Piezo cable

Tz S0l 1= Piezo driver | W

|
— 1] -8 [ moioe < Control board_] ¢
J 1% H OIS 5m ; .

@000 O O e Rear sensor cable

AZ HIA HOIE 2m ©006 @ @ | o
Front sensor cable -

- 7
SH A B BOX
Relay sensor amplifier box

BEH MM YO HEAO| A¥  Specification of relay sensor amplifier box

B === Number of connectable axes 1ch or 2ch ‘ 3ch or 4ch
MIMESRLE  Sensor output voltage 0~+10V

EEX  Output connector Dsub connector(9pin)

Z=I+=S4 Frequency characteristic DC ~ 1 kHz

2P| Linearity +0.1%

@ Power source DC+24 V/0.2 A(1ch), 0.4 A(2ch), 0.6 A(3ch), 0.8 A(4ch)

A X+ Dimensions W120xD160xH55 mm ‘ W130xD170xH80 mm
=N ] Weight 0.5 kg(1ch), 0.6 kg(2ch) 0.9 kg(3ch), 1.0 kg (4ch)
RoHS O \ @

Q¥ K|~ Drawings

FRONT SIDE REAR
120 160 ‘
2] [
1ch or 2ch Ete IR B
8 oo B8 S ® ®
© 000 @ @ -
‘ 130 ‘ 170
ol o o G R 46
3ch or 4ch Et& 0056 ® ©- P
60 B B o
2 ® 006 ¢ 8 © ®
00® @ A E ©
_ cocorracn . - _ _
[Q THK PRECISION CO., LTD. | HiZ 22, DemoA| QH2 S (F)FUOR o1p FYAIQ.
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Py -g—*l'%l: Vacuum specifications

2 IMERI0| 2| HE HFZ2 2|0 MO AFE S &7E0t1 UL TS AFL = AR B E HFS S P HSRILIC

Although products indicated in "General Gatalog" are assumed to be used in the atmosphere, they can also be used in vacuum with some

vacuum specification parts.

W0 = AH[O]X|2] EISCHS Of

Example of vacuum specifications for piezo stage

(—TUSOHI Configuration example

T/0fl = AHIOIXI

Piezo stage

IS U o=

WI|0f| = AH|0]X]|2| TS CHE Of

In atmosphere

SHX|0f2] HAH BNC

(female) 21 %} of
Example of two insulated type
BNC (female) attached to flange

HAS BNC male)
Insulated type BNC (female)

Sk

—
o L= HES? JIV
JTLlP(_)“_’E 31|8|§ (1.5m) ° Contro\le-!
iezo cable

BNCHHIH

BNC connector

TlojI== AHI0I= (0.5m)

Piezo cable

BNC§1'-*'E1 BNCI
BNC

BNC connector

—
HIA HOIS (1.5m)

ul
e Sensor cable
connector

A H0IE (0.5m)

Sensor cable

O_A_

SAYLR & FRE F2 L &0 CHsh HA LI

@ mojz= ﬂIOI%ﬁ% TS thS Bt e = oftt
@ M oIS %"'% thS Etd o= ottt

@ T3 L AHo]& Z0|, Ci7| = AH|o|2 Zo|E 22 Hat
(o) ¥=2=% 0.5m, CH7|1Z 1.5m S

@ T|of|= A|O|= T 8 MM HO|ETHS BNC HUE 2 STt

® TEX E TISAIYC = Bt

® IO = AH|O|X| 24 EHX 2| Ho}o|

~ AEXFEH|AY ~

@ TE Ao = TIXHE "EAY BNC (female)" 2 STt (13504 CHSFO] 2902 BNC THAPHER)

For vacuum specifications, mainly the following changes must be implemented.

@ A vacuum-type piezo cable line shall be used.
@ A vacuum-type sensor cable line shall be used.
® The vacuum cable length and atmosphere cable length shall be determined.
(Ex) 0.5 minvacuum and 1.5 m in atmosphere
@ BNC connectors shall be used for the ends of the piezo cable and sensor cable.
® Adhesive for vacuum devices shall be used.
® The surface treatment method for the Piezo Stage main unit shall be determined

Work(s) by customer
@ Please use "insulated BNC (female) terminals" as vacuum current feedthrough for the vacuum partition.
(2 BNC terminals are required for 1 axis).

[Q THK PRECISION CO,, LTD. | =
[ https://www.thkprecision.co.jp
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Piezo stage
» P11

EEEZZ i ]II 0‘”}_ ﬁE‘" Ol X| 9.' AE-l I| |=<|3|"c'5°|= Installation direction of piezo stage

» P127

Force sensor orz olxtzd HEY UWAX = QF2 A2t M20| w2 o & AN
= R o

» P153 CONTIEE D Tt Rories A= -_rl—zo|5§, =0l Aot Fr=a MEo)| S

SH0| USLICE. Dol = AH[O|X|0f| LHF = E0H= THA 0| A

2|41

p = =E] =

—— O ‘ X 1 FERLX ofc meo| oo toix|=2 Tefeiol SAEIoL, Arj
momaton /0| = AF0[X] £ Al UOILE HEF Yo 22 Fx| =2

« 2[5t OF LIt
Characteristics of
piezo-electric eleme Stacked piezo-electric elements are mechanically characterized by strong
compression force and weak tensile and shear strength due to

Mechanism and
material of piezo stagl alternately-stacked layers of thin ceramic and electrodes. Although they are

— designed so that certain preload is applied to them when being assembled
apacitance type . . .

i ——— onto the Piezo Stage, care must be exercised not to give any external force
in pull or shear directions in actual handling of the Piezo Stage.

Open loop and

closed loop

Cable

SRR I = AH|O|X] £|&, AX|0]| CHE}0| Mounting and installation of Piezo Stage

Vacuum - - -

specications = IEHEZI0 AME A= <O ZAH|O[X|>2] X|=0f= 0|5 EI0|2H2| S%|0|= YebS M EZ BAISHD UFLIC
Installation direction (OI-EH JF—“:'I x':'rj-) . . - o

of piezo stage O[22 TYRI0t0l| 23t O] F H|O|SH| S2fetS LIEHLHX|Z SA[Of /T AXIO| Alefers |0 RfLCt,

How to read the specifcation é Ql'AEF-ng E% HOI-%FQE QIQ% j|'0|'E 3:'% ?:ll‘xl_-l _+_I|-01| %DIE ?:!% _7'5)-” E|O'| J_'—Jg% %E'E"OI'E 9-?_|0| %! I—IE|'.

il gt e £35| @S2 0| H|O|S0|| LHALZ D7-Y [ J18fiX|= "E3 "L "HISZ"2| fet0] 2T AXI0|A G2= W0l =X R
Celculaton formul of the ZO|DF T QBtL|Ct,

Tesonance frequency diagram!
In dimensional drawings of "Piezo Stage" provided in this catalog, a direction of the trolley table surface travel is indicated by an arrow. (See

the following figure.) The arrow not only represents the travel direction of the table surface under voltage but also indicates the direction of
piezo-electric element expansion. That is, applying an external force to the direction of the arrow also gives a pull force on the piezo-electric

Inspection metho element, which may result in any malfunction.
of piezo stage

Operation mechanism
features

Especially, care must be exercised so that the "torque" and "torsion" generated when a work is fixed to the trolley table by screws do not

Operating data
peratne pull the piezo-electric elements.

example (Piezo stag

PID gain adjustment

5 LIS X ZE M = E o]

el (Fzo sz MY OPtAlYl T AXe] A wsoln Jlel sl were Holg ol

Sample software EOIEHM 2t e  HJ|= 2ol &&= 'k Z|2tksko 2 Tt

(piezo stage) The arrow shows = Tension force direction When installation or release, power shall not be

direction of motion by iven in the moving direction
applying voltage
Elo|S o5
Moving direction
T AX| 0|29 Yo = HAGI0 AL FR0x "SI0 YT AXOH FHOHS?|X| $=F F2IsH0F BL|Ct.
Care must be exercised not to make the "direction of gravitational force" a pull force for the piezo-electric elements even when the unit is
used in other than the horizontal posture.
BXES £E 02 NYM A8St= ER WZZS HRZ DO ALY B2
X-axis in an up-right posture Z-axis hanged upside down
|0 = AH|O|X[2] O|SHS(HEY 2U7FAI0l| S2{0]= e)ol 7% AH|O|X|= HTOM AP 2 M AR Y = YELIT
PIZ0| | == XSl M| Q. ZAIHO| EX| = OFEFX| L of2{et A8 o= HAY ALY =2 tHE ts=LICE
S{HOf| SRSl Bt Yot Otz LHFO = ZX|0|= FR= _ _ .
Eui5| ®|SHo| Qi L|CtH The Z-axis stage cannot be hanged upside down. Customization
= = = HA K .
is required for such usage.
Please install the unit so that the Piezo Stage moves upward
(under voltage). The same shall apply to installation on an
inclined plane.
There are no constraints in installation on a wall if it travels
horizontally in parallel with the floor surface.
187 ‘ Q THK PRECISION CO., LTD. ‘ HZE 20|, DemoZtk| QAL SIALH|H (X)ZYUO S It TAAIL.

[ https://www.thkprecision.co.jp T.031-726-1585 M. 010-5640-1586



AR 1 Hr (D{OE ABJO|X]) (5

Model number

2|zt
Appearance

AEZRT
Travel range

IZEC Al
Closed loop
E A
Open loop

Fols
Resolution

&

o= Xl 28 3¢
Repeatability

LHSHS
Load capacity

E=FIESIIBN

Resonant frequency| 100 g5 5t Al

0 g=6tAl
Load

Load

Pitching/Yawing/Rolling

@ ©® ® e o 6

L& 8ol dA
Built=in displacement sensor

clLIoi2IEl
Linearity

QAT HESEY
Capacitance

®@ Q

24
Stiffness

=M
Body

A
Weight
HE
Material
HEXel
Surface treatment

@ ©

@

[Q THK PRECISION CO,, LTD. |

[ https://www.thkprecision.co.jp

OAEZ3A
closed loop A| & open loop A| £|CH O] S&FR]L|Ct,
% open loopOf| CHSHA = CHEX|2AM 2| XSt U LICE
@ 2dlis
closed loop H|O{A| E3li& LICE.
Qg X 28 YU
closed loop HM|0{A|Q| BHEQ|X| 2 HH = (FE E) 2 LT

bl
bl
ofn of
bal
9‘1-
4>
£0
rr
il
=
OF

52 CHELUC 2 I THSLICE.

o
AHO| B S22 ML A0 JHH BE FOI4ES HEZHOR JMHALICH

o = o = o
©mE/2Y/2Y
open loopE 215 JHs 1 O Se FHoto] 2/cf 2= KielLct.
(2% L 350| A0 X|2E0f 7| HEl SHHS 7|E 0= 6x0y622)
PN
@ 2lLoj2|g]

closed loop X|0f A|S] 2|L|0{2|E[L|C}.
OIFMAX} M Q3
AT AXI| ’““RJ% CHEX|Z 2| xHZHSLICH

O L-O
O
O|SHIO|S TIYSo| Y-S LHEZC 2 J| XSt RASLICY.
2

mjof & AH|O|X| A2 FAYULICE HO|SOILE HHYE = ZEE[O] RUX| p&LIT

@ =HMZ, EHX 2
o= AH|O|X| ZH|0| A8 AHZ 2t B X 2| Y- YL,

EO|X|9] HEE HAFE Alof EU(H ff’é%ﬂ‘i AfLH 2= 2 Fota U,
o

X sh=0f| w2} ChA CHEX|H J|E0 2 M & 50~100g MEQIL|CH.

il |>

WHA AHBI2ES X|AISIAH S5t H5t2 SHELICH

I:J

@D Travelrange
Maximum travel distance for dosed loop and open loop.
*For the open loop, the value s a representative value.
@Resolution
Resolution for the dosed loop control.
(®Repeatability
Repetitive positioning accuracy for the dosedloop control.
® | .oad capacity
The normal operating carry load isindicated as a representative value.
®Resonant frequency
The mechanical resonance frequency under a prescribed carry load isindicated
asarepresentative value.
® Pitching/Yawing/Ralling
Maximum angular difference in the entire traveling range possible with the openloop.
(For 2 or 3axes, the order of indication shall be 6x6y6z based on the axial direction
indicated in the dimensional drawing,)
@ Linearity
Linearity in dosedloop control.
Capacitance
The capacitance of piezo-electric element isindicated as a representative value.
O Stiffness
Rigidity in the travelling direction of the trolley table is indicated as a representative value.
Weight
Weight of the main unit of the Piezo Stage. (Cables and connectors are notinduded)
(@ Body material, surface treatment
Material and surface treatment method used for the Piezo Stage mnain unit.
Weight to carry in the accuracy inspection and measurement of the stage is
prescribed in the interal standard, which is approximately 50to 100gasa
reference. (This may slightly vary depending on items to measure)
Please specify the actual load amount of your environment sowe canmake a
measurement with the same load.

HZF 22|, DemoFA| 2782 orRLH2|H (F)F Y= e FHAIR.
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Piezo stage
» P11

stage -g—lx_| —7|<—]I|'¢ J:"l*_l'*—! 0‘" EH6|'0:I Calculation formula of the resonance frequency diagram

Force sensor EhgRIX|2|e| mof| = AH[O|X|E Z4g K [N/m], 2155 2E M [kg] A& DA Z S i, 0| ZH0]| £t m [kglE 7FUS e

Piezo motor
» P.127
P 27 Ik £ [H]E ©ES0| Ao LietdL|

Assume, for the spring mass model, that the rigidity of a piezo stage with an elastic hinge mechanism is K [N/m] and the mass of the moving

Taalmiieel section is M [kg], and that the resonance frequency f [Hz] when a load m [kg] is applied to this can be expressed in a formula of simple
information harmonic motion.
Characteristics of
piezo-electric eleme| m f = L K
Mechanism and %jl' E= 2 M+ m
material of piezo stag Equivalent model
Capacitance type . K _
displacement senso f :ZX=04 [Hz] Resonant frequency
K : 24 [N/m] Stiffness
Open loop and < ’
closed loop M:ots= (OISHI0IS) 2 A [kg] g/leaéisogf(mgv%%wtg%le)
abe m : &40t [kgl Applied load
extension
~ v | o L T E S s 2 ThA 8l

s | OfEESEm1, 28 27188 Mol BTIFILR £1, 28 FEM shio2 vl of g 1 1 rsoneece ey b e ol ot

o 71'&%"9%}*1 9|:'.;|'9| N\]l_|. K% ‘_rl'6|'J_'—, )g;lgl &l()ﬂ EH?:F’JQEW xample of change In the resonance frequency by the applied loa
el 2 Dol = AB[O|X|DICte| HHEISO| Al 918 4 QlLrt, o5 2%

Ao PN ikel el CHot 2XI=Mmb D SHEIL|C =5
How to read the specificatio 0:1 |0” 1 = | | WIO” H = o= Tf I. __rLOH = | l- &l 03) 1500 \
fable of plezo stage = 2 \
frul A 2|0 k=3 StsH Hol =

Calculaton formule of the ST FOi0| D2 0|25 JefZotor AL T ot § \
fesonance freauency diagram ; - S 1000 -
S ———— Calculating the resonance frequencies f1 and f2 when loads m1 and § I~
features m2 are applied in FEM analysis will find the apparent M and K values, f S0 e e
o and assigning these values in the above formula will lead to a simple [Hz]
;ssiee%o:targz : harmonic motion formula for each piezo stage.

: Then, the resonance frequency f for an arbitrary value m will be 0 500 200 600 800 1000
Operating d_ata found. B
example (Piezo stag EME3t miHz]

—] Load
PID gain adjustment
exampl (Poes st The figure of resonance frequency is a graphic presentation of this.
Sample software

_ (iezostage] | FEM SHA0| M 20{5h= 2oh= JAIZIHZ A4S | Tzl £ote] FHo|Lt S Z2 H|0|= BXLIX| S0l w2t

N ST Fhpae= IR 9| D2 X0} Y| = 22t ASLIC.

o' T

Fol YEE FAIU S5 ZRS Aot ST FoE FEM 242 2 ALt L L

The load applied in the FEM analysis is calculated with an assumed rectangular solid. Therefore, there may be a difference between the
actual resonance frequency and the graph in the catalog depending on the shape or the center of gravity of the load or the position in which

the product is installed on the table.

If the customer provides us with the information of the load, we will design an equivalent model and calculate the resonance frequency

through FEM analysis.

122 00| X YLt

= : ,
% E|I- j | ?’ 9—' =1 %:)I Operation mechanism features Figures are for illustrative purposes only.

Y 25 7|7

Direct-drive mechanism

©

LIRS EH9] A
A’Iﬂ displacement sm
- — 0|3 Aol= —
Moving table

N I
$19| Blrf 7|7
Magnification mechanism

& O gaan—— |

| S 7|71

Displacement magnification mechanism

© ©

ww Piezo-electric element ww

- §H 2P} 0| HI0|S2 A 20| 2| /LT
- AER 3= SPYE[X|2H Zelks0|Lt SEY, LHotEE2 FIOELICE

- This is a mechanism by which the piezoelectric element directly
moves the mobile table.

- Although the travel range is limited, it offers superior resolution,
response, and load bearing

- Itis equipped with a mechanism that mechanically expands the
extension of the piezoelectric element.

- The expansion ratio can be changed to obtain a travel range
several times to several 10s of times larger than direct drive.

189 [Q THK PRECISION CO., LTD. | A% 20|, DemoBf| 2 SACEIY (F)FACE et FUAL.
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A *l‘ HIEH (]Il 0‘” A E‘" 0] | I|) Inspection method of piezo stage

AEZ3 (open loopA|) Travel range (Open loop)
R (pm) 5
SHiut Fisttime OVEE| Yyt Oo 2 HATMIX| HYS A5 Al2! 20 HHEAo|A
— 23| 0IF QlX{J}t24 O ot SL2EA|3
After second time = Jﬁ_g OV”E' Hes I- *El_l_“:r o o
o %" = 1AMO|Z 2 610 5A0|2 S22 EHEot SHM S| AHZ|A|A

(YO =) 0| A 2 Z|CHH |t 2| A QIO A{O|E LERE A9

=

FUsA>
Maximuy
travel é‘\r&ance

Increase the voltage from 0 V to the rated voltage at a constant rate
and then decrease the voltage from the rated voltage to O V at a
constant rate.
Repeat the above cycle 5 times and take the difference between the
maximum displacement and minimum displacement in the hysteresis
curve (piezo-electric hysteresis) of the 5th cycle as a stroke value for
- Z2t (V) open loop.
0 MAFMQ  Voltage
Rated voltage

Zero shift ¢

Hlls Resolution

YOS 1HCIEL R otz £ EAE)0|| CH3l H(Z2 ) U0l A X4
OIS (nm) EHAol HEFots 1K EES 5T 0] =AH o2 ote] aX| /IXIE
Dusm‘acemem éjgal__l_l:l’
Z|CH O] SHOIM nthA| =2 Lk 3t2 Folis0l2k1 ot
¥ 2ol MRl WME LS SREXE I H0{2] AR HAL Y=
oLt
Input the minimum step position command for at least 5 steps
successively in the positive (or negative) direction relative to an arbitrary
oint (a reference measurement point) and measure the actual position.
_ P p p
oIS The maximum travel distance divided by n (number of steps) is the
Maximum ‘\/ p
o travel distanc resolution. The resolution shall be subject to inspection only for closed
1 oo | loop control with built-in displacement sensor.
> A2 (S)
Time

X LEERI O] A9] Zoli5(0]2=0ls)0 ot

RE RI KOO A2 SHOME AVF HYS FH AT RY22 0], LikO|E{Q] O] ARS A5 = USLICE J2{Lt 0|22 AB|0|X|7F

'-H”E.J MO Al S X 41 QI ?:.*% A ot 2atX o 2 O|M|SHH| S22 0| 0| 2=8ls S

HAfOIA = IOl AE|O|X|S HEE2{Z IS Hofsi0{ SEHO = I%| X0{7} JHs3t AEf0AS] 0|4 ABS Eafi5o| Holzrn sta YLICH

* Resolution for open loop control (theoretical resolution)

Even loop control operations may achieve fine steps in nm by applying in small steps. However, this resolution represents the amount of fine
movements caused by small applied voltage without r eading of displacement sensor signals in the stage, so it is also r eferred to as
"theoretical resolution." We define resolution as fine steps in a condition that the piezo stage is contr olled by the controller by means of
feedback control and it can actively control the position.

Ut Qx| 2 HE=(FBE) Positioning repeatability Yool 17gofl 22 yetolM !X 22 72| 0|4 H=5t0] FX| ?XE £7st
7ot Z[Ch xto]Rl 1/2& FLotCt,
0| EH2 AEZH9 %"HHIH AASHD TR0 M2t FEO ZFE oL
B 2K B Y= SEZE R X029 RO HA Yo = oirt
L1
| ____________ 0 Repeat the positioning to an ar bitrary point and measure the stop
T T T T ! position at least 7 times and then obtain 1/2 of the maximum difference
,—L2>| ------------ of the measurement values.
_________________________ | This measurement should be made at the center of the stroke and, as
| L3 needed, at both ends of the stroke.
'—’|' T The repetitive positioning accuracy shall be subject to inspectio n only
for closed loop control.
SZIF0Os Resonant frequency YU|HA O 20| E 0|83l 20| Hotol= H2 S 2HIotHA
o1 () ST (YT} o4 2t2 27)9| FhtE Eotrt,
Phase O] Bfojl CtZ2 2t 22 YYo= £ot= HRE UCt
YA © - TUME Y2eiol BT FO42 X7
)\  omEA - HHIE FOk AQSHHAM QEistn STFMSE X
oTEfda”CS While checking the portion ther e the phase is changing by using an
" Phase impedance analyzer, measure the frequency of the resonance point (a

portion where impedance is the lowest).

There are also alternative measurement methods:

- Inputting rectangular wave and measuring the resonance frequency
- Inputting sine wave while fr equency sweeping and measuring the
resonance frequency

> FOH (Hz) (Measurement by impedance analyzer)
Frequency

‘ Q THK PRECISION CO., LTD. ‘ HZ= 29| DemoXtk| QKL SHRCa|H (R)=YUO 2 gtk ZAAQ.
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Pitching, Yawing, Rolling

2T (M)

Angle (second)

4
2 =Xt

1 Maximum angular

difference
t Xl
| Position
|

Zl AEZ23
Maximum travel range

Bl0I= 0| 2at Yawing

Moving direction

Autocollimeter

Pitching : J|ZQIX(AE2T Z)oIA 22 WO Arf AE2ANHX| U
2P2{02 aAK{O= 9IX| AHS Wotm, 24240l 9K Y EoIEU N
+ajsol|27|2 2. Sl gotol ZHstof
2 A2t Tt

o
m
i
i<l
ol

Amd

g 7127
5

A

ES
Ttk
Rolling: 2E Z2|H0|E{e} AH|O|X| 0|5 Yebs 222 NP0t Fgelrt.

AT AE23 2 XS T A 22X

ufn

Yawing :

Pitching : Perform positioning from the reference position (stroke end)
to the maximum stroke in the same direction successively at
certain intervals and use an autocollimator to measure the
inclination in the vertical direction in each positioning point to
obtain the maximum angular difference.

Yawing : Measure the inclination in the horizontal direction with the
maximum stroke to obtain the maximum angular difference.

Rolling : Set an autocollimator at right angle to the stage travel
direction to make a measurement.

Autocollimeter

Olseet

wﬂﬂg direction

Mirror ==

Moving direction

Stage

2|L|O2|E| Linearity

0ls& (nm)
Displacement

A —— Ol&& M (1RpEE =)

Ideal line (linear function)

.o EORE

Maximum difference

HFgt (um)
Command signal

—>| |<— 2121
Interval

| Q THK PRECISION CO., LTD. |
[ https://www.thkprecision.co.jp

K|(ORX)FE StUoz AY AHCOZ #AKO = %] 2YS st

I|E2 o
TRy MOl 9IX|S ZHICh
FAUECH R AMFHOZ O 2 M (1A =) 2| ZALS AlotD O|YEHS

O = AN ZYO| A0
2|L|0{2|El= #R HME LT
ot

Perform positioning from the reference position (zero position)
successively in one way at certain intervals and measure the position in
the travelling direction.

Approximate the ideal line (linear function) by the method of least
squares based on the measurement result, and take the ideal line as a
reference to identify a point where the difference from the actual
measurement becomes the highest.

The linearity shall be subject to inspection only for closed loop control
with built-in displacement sensor.

HZ 22|, DemoFA| 2752 orRLH2|H (F)FHUCZ sl FHAIR.
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%Ell' E”OI E‘I 0:" (]IlO‘"}_ ﬁE‘"Ol I|) Operating data example (Piezo stage)

ARHSH S2f H|O[E = SiLte] o LTt

X 2 YL S5 52 52 AH|0|X|Q] AEZ AL ST S0+ HAHZO| S, Ao, Mo AEE2{2| SF, PID A212
2 e & o =il 2} CHELIT.

This data is an example.

Positioning accuracy and dynamic characteristic performance depends on various conditions such as stage stroke, resonant frequency,
weight and shape of the load, controller type, and PID gain adjustment.

W s - dh R

—

Resolution - Positioning repeatability

0|4 0% 2dlis gh= xHed @ B2 X d @
Minute travel resolution Positioning repeatability 1 Positioning repeatability 2
#HAZ [nm] gl [nm] #Helg [nm]
Displacement Displacement Displacement
20 20 20 et
16 16 16 e
12 12 12
8 F""F-F. 8 8 ! e
4 -FT-EP. 4 4
0 ™ 0 0
A2t [sec] A2t [sec] A2 [secl
Time Time Time

HRE RO X0 7 2Xt0| F2|Z(EE|ZE)

Creep (drift) of piezoelectric elements in open loop operation

UHAKXE : 5x5x40mm, HLZF 2F 42um (150V QIDHA|)
Piezo-electric element

oo = =2t0|H : PH103

Piezo driver
QIDtM F LA =01 (BEK)
Applied voltage Piezoelectric element extension
QIDIHQt : 0~1.5V QIDIHQt : 0~15V QIDIHRt : 0~30V
Applied voltage Applied voltage Applied voltage
2l 2 EEE o 2l 2
Displacement Displacement Displacement
1.5V 15V 30V
9 o 190 nm -
(it st s T it s sy ol 100 nm S (R IS S A
7 —
S’ e S D B /
1 sec 1 sec _““Téé;:“"““"“ . -
<> < <

[Q THK PRECISION CO., LTD. | X% 20|, DemoBfA| 242 SALfElY (R)FUCE ot FUAL.
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BASINsInD 1S(E2XE 21 o)

Sine wave motion in closed-loop contral

&= 284l

2E01%| PS1H60-060U Amplitude attenuation ratio
Stage 15
HEE2f  : NCS6101C '
Controller
[S&=XH] Operating condition 1 \
EAESst 10049
Loading weight 0.5
SJEF0OH ;1 kHz (100 g §38HA])
Resonant frequency Load
—_— 1 100 200 300 400
HHIIZ . 0~7pm L
Command amplitude ASF0= [Hz]
Drive frequency
HHMS  — AH[0|X| S
Command signal Stage motion
1 Hz 100 Hz 200 Hz 300 Hz
™\ ™ e ™, PN N\ /N
N\ N\ VRN / \
L Nt PN N ¢ N N Nt N \/ -/
AR / /\ \
\ \ J b /N NS
200 msec 2 msec 1 msec 1 msec
ha ha ha
B0 S22 RO H|0f)
Triangle wave motion in closed-loop control
AH|O]X]  : custom designAE|O[X]|
Stage
ZHEEZE2  : NCS6101C
Controller
[S2f=H] Operating condition
BIZ=H 5009
Loading weight
SXIZFO ;430 Hz (500 g £6HA])
Resonant frequency Load
WHXIZ . 0~0.5um
Command amplitude
HEbs  —— AE|O|X| S
Command signal Stage motion
1 Hz 20 Hz 50 Hz 100 Hz
b b
N\ N NS N AN Va NS N
\ \ \ \ / ¥
200 msec 10 msec 4 msec | 2 msec
1 1

‘ Q THK PRECISION CO., LTD.
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Pl D J'” ?_I _{ E 0:" (]Il 0'"_{ ﬁE'" Ol xl) PID gain adjustment example (Piezo stage)

ZEILF PID Al =7Hof| ofet, AE|O|X|9| SEY Hete| ZaYLICE.
2 gits AHOIX| EF0|Lt BA=0 S, I, Mo AEE2 S| TF, XIS S =] =40 maf CHELC

This is an example of the change in stage response due to filter and PID gain adjustment.
The effect of adjustments depends on various conditions such as the characteristics of the stage, weight and shape of the load, controller

type, and command waveform.
HmS =29 o1t %6000 Al2|=THEY
Effect of S slope * 6000 series only

2O W AR 2FRFSHX| 1 0] EOSLICE
The initial slope is gentler so there is less ringing.

XA X XN S — Y5
Lo ‘j e Command signal
Pre-adjustment -3 Post-adjustment -1 — AHOIN S
" ““ 1|/ “ Stage motion
R = ik
' ! . I 1
\ " \ ’ '_'
Mo, v,
- -|
W Pl 2t
Effect of P gain
SH &= BOXIX|2 Qi EIt 2OHFL|LY,
Response speed is reduced, but overshoot is smaller.
K& XK= | — YYUS
EARS &I =3 ™ T Comma?d signal
Pre-adjustment Post-adjustment | — AHOIN =X
Stage motion
I - / U2 (EHNS
l Differential signal
l, A k\ ~\ —|
\ (] \ 1
~NJd7 N -
W 72 2ot

Effect of | gain

=E IX[22] £ Al2t0] ZOFTLICHARZ M2 0IM ZADL IHIE= | ElLICt.
The convergence time to the target position is shorter (the differential signal slope is steeper).

XA NS — NS
=S ‘j e ‘, Command signal
Pre-adjustment Post-adjustment | — AHOIN =
/ _ ’l - Stage motion

/ T EERes
/ 'I \\ \‘ - / ’ “ é\'}f‘fTer(e#m?;);gﬁa\

N Y . \/ | —
W DA 2 =t % 7000 Al2| =gt gy
Effect of D gain * 7000 series only

ZArZtEmof oot /IX|E Z2EY W =8 /K| 220M 22 —UYS AXLICE
Small ringing near the target position is suppressed during square wave positioning.

XA X XN S — gg8ds

< d \ =S _?_. Command signal

Pre-adjustmen | Post-adjustmen — AN X
\ Stage motion

- /1 — X=2(ERAS
/ \ \ Differential signal
1

e .
PN N p3 \
/ \ \’\/'\/'W 1 / \ e amd
~ ~ K
N o - N o -
[Q THK PRECISION CO., LTD. | X% 20|, DemoBfA| 242 SALfElY (R)FUCE ot FUAL.
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AH
]

MK

AT EQ0] ([0 = AE[O]X])

Sample software (piezo stage)

- This sample software uses serial (RS232C) communication for a piezo stage.
It can be used only if the controller has a serial interface.

- The executable file (.exe) can be downloaded for free from our website.

- Control screens and functions may be modified without advance notification.

- O|Oof| = AH|O|X|E Al2[@(RS232C) S410f 2ot ME AT EQO{ LT,
X0l AES20f| A2 AETO| ATt U= FRE ARBS = UFLITE

- SHOIX[OM HlH A (exe) 22 TIE S B H22E & =+ UFLICE

- ZA SHHOIL D552 o Uglo] HFY = AUFLITE

L] DEMO for Nano Servo Stage Ver.20 - oEE
DEMO for Nano Servo Stage Ver.2.0
NANO CONTROL CO.LTD.
vel 3ect sot
in:: C aesee © usd !rs‘n-.  areseo © ued |if-'d: € ovos00 C ol i & Senat] [ senst|
‘Ach Seivo Mods — 1 Beh Servo Mode: Ceh Servo Mode -
@ -] | [sTanpey -] ‘ [sTempey -] ‘ : Sonh)
Sendl
Cusrent Cumant Curent Sendd| Sendl
® = e 5 s : =l IO
Vcngal v \m.g.‘ v anqpl v ﬂ S
~Ach_Send- + [ Boh_Send- gl Ceh_Send- - i-ﬂl e
e I =2 IRPRLEEN [ | e
@ ﬁ#m".:mli...wf;’l! awm'i"" -:——I‘ im'im "::_J‘ smM1mnmsa Send
Rzrend I—v_lﬁﬂ"x I—v‘_lhﬂa‘i‘;f l—v_” [
TFWH.SET muD'wl;ON @
100 Wave i [~ 2t — WaveNum. ,‘_
iﬁsn CAch||Cach gl oo
' \ | Tiange| | C Beh iﬁ-w—- Coclme) 500
I \ P | L Py
a1\ ]| || Joi F— | - ®
/ \ Disply Register | Wave OU STOP RESTART|
/ ras
/ \
’ 00 Time 10000
[ms]
O ME BEZM [Standby] [Closed] [Open] & MEHTtL|CY,

(D Select a servo mode from [Standby], [Close], or [Open].

@ LHE e Ml M E o 0], §TH2tE 1 nm B2 EAIZLIC

(@ The signal from the built-in displacement sensor is continuously read. The current value is displayed in
T nm units.

B X2t /1% 2 0|55h= "Erhigt 0l F'0ILt, oixf 2o M XHYTHS 0| Soh= "M 0|52 & o~ ASLICE

(3 Either "absolute value movement" (movement to a specified position) or "relative amount movement"
(movement by a specified amount from the current value) can be performed.

@ F|Z HYXMo| 2| HE Folo HMES SLleh = UZLICE
HEEHZEH 2|H0| Us BRe 4 CIO[EEH0| HIAE HAEO| 24 LHES Bl -~ QUSLIC

@ Any command listed in the instruction manual can be sent.
If there is a response from the controller, the return value will be displayed as text in the "received
data" area, allowing the received data to be confirmed.

5 PC ot ZEEO| A2[E S TES 25| fIsiA, COM ZE oLt S4 HFS YLt

(® Enter the COM port number and communication settings to establish a serial connection between the
PC and controller.

® X|7get =0 YOt o 2AMHS2| THd GO E A ddh A2 QIE{HO|ALHO| MEHAIH E2Y = AFLICH
Yot IFd CIO|E = = BAIZIOIM A[IHo = 2olg = QLT

(® Waveform data (such as a sine wave or triangle wave) can be generated on the specified axis to save
and output data to the serial interface.
The waveform data that was generated can also be confirmed by sight in the "graphic display" area.

[Q THK PRECISION CO., LTD. |
[ https://wwuwv.thkprecision.co.jp
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= MR ABYo Ex2 H|itet o JLIC. = 3.142 2 511, A7 0[5t2] =Xt= At T Y- et O 4~ AFLICH

2= Cl|lA[RO| M=, MY 3 T 7 Bkt
Bl E ()
CIAIE EAl of CT— xN=
0.01 0.0000028 0.048 [u rad] [dB]
0.1 0.000028 0.48 [ rad]
1 0.00028 4.8 [prad] 1.0000 (100.0%)  1.0000 (100.0%)
10 0.0028 0.048 [mrad] 0.9550 (95.5%) 0.9772 (97.7%)
100 0.028 0.48 [mrad] 09120 (91.2%) 0.9550 (95.5%)
250 0.069 0.0012 0.8710 (87.1%) 0.9333 (93 3%)
400 0.11 0.0019 0.8318 (83.2%) 0.9120 (91.2%)
500 0.14 0.0024 0.7943 (79.4%) 0.891 (89 1%)
1000 0.28 0.0048 0.7586 (75.9%) 0.8710 (87.1%)
3600 1 0.017 0.7244 (72.4%) 0.8511 (85.1%)
O, O,
2 e sere | oo cezo
0.6310 (63.1%) 07943 (79.4%)
0.1 10 10000 0.6026 (60.3%) 0.7762 (77.6%)
0.5 2 2000 05754 (57 5%) 0.7586 (75.9%)
1 1 1000 0.5495 (55.0%) 0.7413 (74.1%)
3 0.3 333 05248 (52.5%) 0.7244 (72.4%)
5 0.2 200 05012 (50.1%) 0.7079 (70.8%)
10 0.1 100 04786 (47.9%) 0.6918 (69.2%)
30 0.03 33 0.4571 (45.7%) 0.6761 (67.6%)
50 0.02 20 0.4365 (43.7%) 0.6607 (66.1%)
100 0.01 10 0.4169 (41.7%) 0.6457 (64. 6%)
200 0.005 5 0.3981 (39.8%) 0.6310 (63.1%)
300 0.0033 3.3 0.3802 (38.0%) 0.6166 (61.7%)
400 0.0025 2.5 0.3631 (36.3%) 0.6026 (60.3%)
500 0.002 2 0.3467 (34.7%) 0.5888 (58.9%)
600 0.0017 1.7 0.3311 (33.1%) 05754 (57.5%)
700 0.0014 1.4 0.3162 (31.6%) 0.5623 (56.2%)
800 0.0013 1.25 0.3020 (30.2%) 0.5495 (55.0%)
900 0.0011 1.1 0.2884 (28.8%) 0.5370 (53.7%)
1000 0.001 1 0.2754 (27.5%) o 5248 (52.5%)
1500 0.0007 0.7 0.2630 (26.3%) 9 (51.3%)
2000 0.0005 0.5 0.2512 (25.1%) o 50 2 (50.1%)
o
A% po)
133.322 1
13.332 0.1
1.333 0.01
0.1333 1x10-3
0.0133 1x 10
1.3%10°° 1x10
1.3% 10 1x 10
1.3x10° 1x 107
3l
5% Lhof)
1 9.80665
0.1 0.980665
0.01 0.0980665
1x10° 9.80665 x 10
1x 10 9.80665 x 10~
1x10° 9.80665 x 10
1x10° 9.80665 x 10
[Q THK PRECISION CO., LTD. | TiE 221, DemoFA| RH2 SRR (F)RUO2 Azef FHAIL.

D https://wwwlthkprecis]on.coljp T.031-726-1585 M. 010-5640-1586



Piezo stage
» P11

Piezo motor
stage
» P127

Force sensor
» P.153

Technical
information
» P177

Model number
index

197

Model number index

IO Oj| = AE|O]|X| Piezo stage

PS, PK

PS, PK

PS1H25-006U
PS1H35-006U
PS1H45-012U
PS1HB0F-012U
PS1H40F-020U
PS1H60-020U
PS1H80-030U
PS1H80F-030U
PS1L45-030U
PS1L40-050U
PS1L60-060U
PS1L40-100U
PS1L65-250U
PS1L66-500U
PS1L80-700U

PSM1H60-020U
PSM1HB0F-020U
PSM1H70-040U
PSM1H70F-040U
PSM1H80-060U
PSM1H80F-060U
PSM1L70-100U

PS1L60-200U-S
PS1L60-400U-S

PK1L40-020U-N
PK1L60-030U
PK1L45-100U

PS2H60-012U
PS2H95-012U
PS2H60-030U
PS2H110-030U
PS2L50-050U
PS2L92-050U
PS2L100-080U
PS2L50-100U
PS2L60-250U

PKM2H130-040U
PKM2L160-100U
PKM2L160-200U
PKM2L160-300U

XSH (B8R)

PS2L80-200U-S
PS2L90-400U-S

Linear motion system

PK2H100-030U
PK2H130-030U
PK2H150-050U
PK2L60-020U-N
PK2L100-080U
PK2L64-100U
PK2L76F-100U
PK2L130-100U
PK2L150-100U
PK2L150-200U
PK2L150-300U
PK2L280-200U

PSVH35-006U
PSVH45-012U
PSVH60F-012U
PSVH80F-030U
PSVL45-060U
PSVL45F-100U
PSVLE0-100U
PSVLE0F-100U
PSVLBOF-150U
PSVL80F-300U

PSMVHE0-020U
PSMVHB0F-020U
PSMVL60-060U
PSMVLE0F-060U
PSMVL60-100U
PSMVL60F-100U

PSVLE0-200U-S
PSVL60-400U-S

PKVHB0-012U
PKVL64F-100U
PKVL100-100U
PKVL84F-300U
PKVL60-100U
PKVLE0-200U
PKMVL160-200U

Ep.

Ep.

EIP.

Ep.

Ep.

Ep.

Ep.

P,

Ep.

15

21

23

24

26

27

29

PS3H70-020UA
PS3H120-030U
PS3L100-080UA
PS3L68-100U

PSM3L160-100U
PKM3L160-100U

PK3H130-030UA
PK3H150-050UA
PK3L150-100UA
PK3L150-100U

PK3L150-200UA
PK3L150-300UA

ASH (BBR)

Linear motion system

Ep.

Ep.

Ep.

33

34

36

PT

PT1C80-0508
PT1C60-800S
PT1C60-1800S

PT1G100-300S
PT1G100-5008

PT3V80F-400S
PT3V100-800S

PT1M36-5008
PT1T60-500S
PT2M60-240S
PT2M120-5008
PT2M40-800S

EE . 3|&H
Tilting/rotary

Ep.

Ep.

Bp.

EP.

63

64

65

66

PF

PFHC*k*-015U
PFHW 3k -015U
PFHC*3k*—-100U
PFHW kkk—-100U
PFHW %3k -200U
PFHW >k -300U
PFHC %3k -400U

PFHWk>k>k-200U-S
PFHWkkk-400U-S

PFHC2020-800U-S
PFHMW k3> -100U

PFVC3**k-100U
PFVW k3 -100U
PFVW k% -200U

PFB*k-030U
PFB*-100U
PFB*-300U

PFR150-080U

el X IAHA E
For objective lens focusing

Ep.

Ep.

Ep.

73

75

77

Ep.

79

PU

PUTH70F-012U
PUTHB0F-030U
PU1H150F-060U
PUTL70F-080U

PU2H70F-030U
PU2HY0F-030U

=HY IBI 8
HBEEINIHA

For ultraprecision
processing machine

Ep.

Ep.

91

92

PP, SD, SC, ST, SD

PP102
PP103
PP104

SD301
SC1000
ST1000
SD101C

ool
YWE MI LR

Impact actuator

Ep.

99

EP. 100

Ep.

EIP.

30

31

PE

PETH-014U-N
PE1H-032U-N
PETL-100U-N
PE1L-300U-N

SIXl JtoIEE Hgst
o= HF0olA
Simple actuator

Bp. 102

‘ Q THK PRECISION CO., LTD.
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O|| & AH|O|X| Piezo stage

NC PH
NCS6 *k3k* PH103 —
NCS7 sk PH301 LL'| ofl = .E crols pP. 122
NOME % Mol HEZY P. 109 PHEO Piezo driver
NCM7 sk Controller
NCS8 3k Bp. 117

O|of| = 2 E{ AE[0]X]

Piezo motor stage

LS1L60-088-06 LS1C90-02A-20 kS| b 187
LS1L60F-08B-06 LS1C90-02B-20 Rotary .
LS1L90-16A-06
LS1L90-16A—20
LS1L90F-16A-06 LS1G
LS1L90F-16A-20 LS1GU90-02A-20
LS1L90-16B-06 LS1GU90-02B-20 U e b 138
LS1L90-168-20 ) LS1GDI0-02A-20 Goniometry :
LS1L90F-16B-06 X= P 131 LS1GDY0-02B-20
LS1L90F-16B-20 Y—axis .
LS1L120-25A-06 LC
LS1L120-25A-20
LS1L120F-25A-06 LC421A
LS1L120F~25A-20 tgﬁ ; 2
LS1L120-25B8-06
LS1L120-258-20 LEAzzte) HEEH P. 148
LS1L120F-258-06 LC443A Controller :
LS1L120F-258-20 tgiﬁi

[SoK LC444B
LS2K180-16B-06 XY= =
LS2K180-168-20 XY-axis Ep. 133
LSVL90-12A-20
LSVLIOF—12A-20
LSVL90-128-20 )
LSVLI0F-128-20 =

- =
LSVLI0-03A-20 7 axis Ep. 135
LSVLI0F-03A—20
LSVL90-038-20
LSVLO0F-03B-20

=1 MIA

a -

Force sensor

FS1M, FSCU1

FSA

FSTM-0.1NP
FS1M-0.1NT
FS1M-0.1NB
FSTM-1NP
FSTM-1NT
FS1M-1NB
FSTM-5NP
FS1M-5NT
FS1M-5NB
FSCU1-0.1NS

01 A= (fa/) ) HlA

Micro—force sensor

Bp. 157

FSA201C
FSA202C
FSA201S
FSA202S

HIA gz
Sensor amplifier

Bp. 174

FS1H, FS2H

FSTH-100NH
FS1H-100NV
FS2H-100NH
FS2H-100NV

DLH(ERM) dA
High-rigidity sensor

Bp. 167

‘ Q THK PRECISION CO., LTD.

[ https://wwwv.thkprecision.co.jp
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Piezo stage
» P11

Piezo motor
stage
» P.127

Force sensor
» P.153

Technical
information
» P177
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?_1 I_-II J_.'.I' —7|<—-E- Quotation and order placement

IR0 2| El FH, Y, o, SIYE?IE Hel, FAX = HAIOIERZ €3 FHAL,

Hell FE2 Mot A e S LICH

Please tell us the type, item name, quantity and desired delivery period indicated in the catalog by phone, FAX or website.
We will let you know the trading method.

'E."jl ° 7|'2:'| Delivery period/price
= HEHZT00 2| E MEF2 BF Y] GE= LS URLOIM o[ FHAIL.
»»»> www.thkprecision.co.jp/contact

20 221214 FEO| ok M=, Of2HE HIEA| Y53l Ofstieh = St FHUAL.

= L-— [

® 7| URL = T FO0| EA[ELICE

9|A} O|F0IL} O|F & B4 =2 Y0| ZLTL|CH

YASH LHE F|52 O H|O|X| SHO JHIHE Ho YoM QIS 4= QSLICY.
® 0|=, YHFES U2 2 HAPH ST Wintx|Q] 2|2te| J|E YLt

Felot g7 = Ot HALZ 225t FHAR.

® JHA2 XIF YIIULCELAY 2J2|= M2 (Y S5 JF = HMAlSH =FLICH
® X|Z0f [h2t HYILf It S AR s = US

Lct.
© AT Of| 1 glO| E2]-0tA S Y = VS BRIt UL 2 Z|4 YHE HQISHAID| HHELICY.
® 2= LM S| H2Hol2h MLt

For information on the delivery period and the price of any product contained in the catalog, please visit the following URL.

»»» www.thkprecision.co.jp/contact

Before viewing the information on the delivery date and the price, please be sure to read the following and accept them.

- If you open the above URL, a form will be displayed.
You will need to enter essential data such as the company name and your name. You can check the handling of the entered information
in "Privacy Policy", which is shown in the lower part of the page.

- The displayed delivery period will be an approximate period from the formal order placement to the shipment from our company. For the
accurate delivery period, please contact us in each case.

- The displayed price will be the list price of the product.
If you want an estimate, we will present one after the trading method and other terms are discussed.

- Depending on the product, its delivery period or price may not be contained in the catalog.

- The delivery period and the price are subject to change or revision without prior notice. So, please check the latest information.

- The delivery periods and the prices are applicable only to trading of our products in Japan.

AI‘%Q‘%‘ ,E-'_.ﬂ'%;é Use and storage environment

B AR X 1 25+3°C(CH YN ) 20~45% RH(ZZ glg )
EXBZ A 1 10~40C 20~60%RH(ZZ glg &)
H=3HH 1 0~40°C 20~40%RH(E 2 gle A)

X2 FHR T DI ARSS THEAIS|D| 2f8h 8h mAYLICE

Recommended use environment* : 25+3°C (only under constant temperature), 20 to 45%RH (non condensation)
Guaranteed operating environment : 10 to 40° C, 20 to 60%RH (non condensation)
Storage environment : 0to40°C, 20 to 40%RH (non condensation)

* These are environmental conditions under which the specifications contained in this catalog are satished.

[Q THK PRECISION CO,, LTD. | A% 29, DemoA| B4 S0l (F)FEUOR otz FHAL.
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[ of2Het 22 400 HX[SHIAI2. ]
- BAG OtA f ted 2tA0H GlE "
- TS0|L S2H0| Ejt1I01I HEE[X| E’i

| —
S O
- HE S0| QEMO| Qs B, PIX|, 92U DJAE, HAY 48 8 |87} H|AFSHX|
EAEM, BAIHO| SX] QA HA
- T, ZRPAO} LARSHR] b A
L AN E22J0| Ol AhA

- FHOILE HA 8ofst B

[

b

b

50
rir
al

0.

& M2, A20M AL 5, S+ BFo0M At8otE 2=, A E203l M 2.

Installation conditions:
[Please install the product in a place such as the following]
- Place with no corrosive gas or flammable gas
- Place where vibrations or impact will not transmit to the main body
- Place with no scattering of dielectric powder such as iron powder, dust, oil mist, cutting fluid, water, saline matter, or organic solvent
- Place without sunlight or radiation heat
- Place where no intense electric field or intense magnetic field is generated
- Place with no source of pulsive noise
- Place where inspection and cleaning can be easily performed
If the product is to be used in an special environment such as a place with constant vibration, vacuum or low/high temperature, please
contact us.

% Warranty

-GAHB0E TEE- A EEM S HRE ot /UGS LI
250122 GAF %ﬂ 2 1290 YLICt

7124 LHOf| QI ALg Yoz NFO|LE Zefo| Tlet F2 B2 2 HSYLICh
CrE2| LiE0f aigot= F2-= 211Utz 23 CHofoll A Xl gLt

@ BHIe ALE o BN ’401|*1°| FEo= et FR
@ =, HXX|H S el O o HYLOILE X7 2| M-t ALE S 2|F 2210 oot B2
@ AL 0|2 9| AFEOf| OISt THE, 2|2 1ot N, 242 FL

ot JHZ= S
@ AHBETBAMOf 2 IME|of A= f%%*ﬁ%¥°|*101|5*3f5 FlEol oot 3L
7Y 2 EAolE JHI% H.j
O
5

I

FSt
of

*r

2

TTOo T o T 6(;
A AE i) Y
A1 X1 B0 OISl EL T AL slA] 240N 421 218 Kol
SOl L o ae e Al

- H3XPF A Rot E51H - SPARH B V(B plE[Holiet T E o, &6 2 &4
- +ETAC FZ0 7|2t Fol, £ & &

- Our products are each attached with a "quality/inspection warranty."
- The warranty period is twelve months after shipment from our company.
If a failure or defect occurs even with a normal usage during the warranty period, we will repair the product without charge.
- If the problem corresponds to any of the following, it will not be covered by the warranty even during the warranty period.
@ The problem is due to inappropriate use, or handing in an inappropriate environment.
@ The problem is due to an external factor such as a fire, natural disaster or pollution, or use of an abnormal voltage or a power source
or signal other than the designated one.
® The problemis a failure or defect due to alternation or repair by a person other than our company's personnel.
® The problem is due to handling that is contrary to the usage or precautions described in the instruction manual.
- If the product is to be repaired regardless of whether with or without charge, please present the serial number indicated on the product
together with the product model number.
- We will not take any responsibility for the following failures and damage occurring in relation to our company's products.
- Indirect failure occurring due to use or non-use of our company's product
- Damage or loss due to an act of God
- Failure, damage or loss related to infringement of a patent right/industrial property right or other rights held by a third party
- Failure, damage or loss resulting from the handling of export control

[Q THK PRECISION CO., LTD. | A% 20|, DemoB| 232 ALl (F)FUCE gt FUAL. 200
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¢§ Export

- AR HIFOl = (2 '% ) '+E 7Y 2B (+EF) BE 1,00 siF0t= 210 ZYE|0] UFLICE
-EF 2R 10| oiFotE MFL| +F = 2|, MIZE, A0 HHEE J|SARE MISots FR0= HA(EREF R0 U2t =250t

t.':*0 [OF BILIC},

- EY R 10| SHIohE Y MIF B, @HEC = =AZ ELIFAD| BIELIC
+E O £ 7+s-80[ A0 L MiFel OH%* IEME 2lote B2 HALR E2IotA|7| BILIC.

[E2X]
THK T2|AJH ZAIS|AL B
ERE QEL B|IFAIFX|OF 4-9-16 THK B L= MIE] 2F
TEL @ 03-5735-5086 / FAX : 03-5735-5087

Some of our products are subject to legal regulations on export.

Export of goods or technologies subject to export regulations requires you to apply for the export permit.
Be sure to obtain the export permit before exporting any product subject to the export regulations.

If you will or may export any product, please ask us for developing the Parameter Sheet.

7 | x|'| (EEEY,) Dl’i Markings to be indicated
c E EU X0l 2t X7 | Hgt MAFULICH,
Indicates the conformity of the product under an EU Directive.

= M2 70| CEORIt 2|13 %|0f QL= MZO0|2t= At8ots MOAESE2{2| SF/LEA0IE 20l &
Ze2H0f| tt2f CEOl| H5HK| g4 =+ i’ia L|CH XtAfet L2 TIAtZ 22l8 FHAIL.

Even products with the CE mark in this catalog may not comply with CE standards depending on conditions such as
the type of controller and the cable length used. Contact us for details.

m RoHS X|7(2011/65/EV) #HIzts He 222 2RI AX| & LIC

Meaning that the product does not contain substance exceeding the regulatory value under the RoHS Directive (2011/65/EU).

X‘" % *l'?)t-o—l lf'_:| 75' Change in the specifications of the product

= R0 AME HF2 2HF S22 218l 0|1 GlO| ALY0| HAE 4 UFLICE
0j2| ol FEEFLIC.

Please note in advance that the specifications of the products contained in this catalog are subject to change for
improvement without prior notice.

501 [ Q THK PRECISION CO., LTD. |
[ https://wwuwv.thkprecision.co.jp
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S|AIEE  Corporate information

S| ALoTSS

Corparate history

1999~20024F WEII=ZSAGEH(E L&D

2002 1A
20025 3AH
2002%F 4R

2002% 1R
20045 3H
2004 12A
2005% B8R
2006%F 10R8
2007% 2R
2009 7H
2010% 10R
2010%F 12R
20125 5A
2013% 6R
2014%F 9R
2017 11R8
2018%F 4H
2018 7R
20195 9R

fol

J|7) 228y Z2ME
Corporatization plan have been adopted under the preventure program sponsored by Japan Science and Technology Agency
S LHEHEE &8
Established Nano Control Limited Company
TRE ALIDJIREF DIL0I2012 A 0l A
Relocate the headquarters to Shinagawa—ku, Tokyo
FAGANLI-HEEZ T8 HE
'HIEHEE HFOO0IE", 'DISAHOIX SN2l MZ&-TH0HIHAI
Reorganization to Nano Control Co., Ltd. Developed a Shin—uchi Actuator and a Nano—Servo Stage
'IHA ZXAHU'S AES
Developed a Focusing Positioner
20049 8 HE Jtgz ] g2t
Published 2004 edition Product Catalog
EEY OIEJI2 AHOIX'S AZt
Developed a Stage for Ultraprecision Processing Machine
2005-2006E & ME JtE2 ] g2t
Published 2005-2006 edition Product Catalog
'Sl MM (D2A EFY)'e AEE
Developed a Force Sensor (High-rigidity type)
200792 NS JtEE2 0 22t
Published 2007 edition Product Catalog
THKFASIALRL 2 - 2R Hs
Capital and business alliance with THK CO., LTD.
201 1TE B OOl = AHIOIK JtEEZ2 1 &2t
Published 2011 edition Piezo Stage Catalog
TRE Ul ERENI=E2Z 2AF 0|d
Relocate the headquarters to Nerima—ku, Tokyo
'Sl A (DIAE EFR) 'Ol A ES
Developed a Force Sensor (Micro—force type)
'ZSU 28 AHIOIXI'S A4S
Developed a Ultrasonic Motor Stage
g olet2 ) et
Published 2014-2015 edition Product Catalog
TS QFEF SIJFAIZ X 0L0 2 AF Ol A
Relocate the headquarters to Ota—ku, Tokyo
‘Tl = 2EAHOIXI'S &S
Developed a Piezo Motor Stage
=gt I =1 Vol.e6 &2t
Published Product Catalog Vol.6
SIALZ AMY B
Change the company name to THK PRECISION CO.,LTD.

|AF JH R Corporate profile

o
i
> foi

THK Z2lAl &
T144-0033
S2E QEF SIJHAIZXI0F 4-9-16 THK HIZ = H&IE 2F

TEL : 03-5735-5086 FAX :03-5735-5087

o
s
>

=fPp
IR M
40U
1

REWFREE FH £ (THK%KRX =T [KRBRHRIEER)
REBFRILE ERE ®mZ

2002 1R 10R

5,000 M

THKH R =it

T108-8506 REHAEXZH 2-12-10
TEL : 03-5730-3911

Hej= &
MEUHE

=ZUFJERTT BREAXE

2 HZ=NOIHE Ol88 2 9K 28 X

THK PRECISION CO.,LTD.

JIA EXI-01722 HE-MZE T & A8 3 S2 W

e

Corporate Name

Headquarters

4-9-16 Higashikoujiya, Ota—ku, Tokyo 144-0033 Japan
TEL : +81-3-5735-5086 FAX : +81-3-5735-5087
Chairman of the Board Akihiro Teramachi (President and CEO, THK CO., LTD.) President and CEO Katsuhiko lida

Representative

Establishment
Capital
Employee

January 10, 2002
50 million yen

THK CO., LTD.

Major Shareholder

Bank

2-12-10 Shibaura, Minato—ku, Tokyo 108-8506 Japan

Tel : +81-3-5730-3911

MUFG Bank, Ltd. Gotanda Branch

Manufacture & sale of precision positioning equipment using a piezoelectric actuator

Type of Business



MERS - AH

[ ST |

< 03-5735-5086

& 03-5735-5087

| E-mail info@thkprecision.co.jp
URL www.thkprecision.co.jp

THKIL 293 (&5t
T144-0033 T=RE QEL S|JtA|RX|OF 4-9-16THK B =MIE{ 2F

THK PRECISION CO. LTD.

4-9-16 Higashikoujiya, Ota-ku, Tokyo 144-0033 Japan
TEL : +81-3-5735-5086 Fax : +81-3-5735-5087

Overseas distributors

KOREA

JOOWON INDUSTRIAL CO., LTD.

607 HANA EZ Tower, 10 Seongnam-Daero 43-Beon-Gil,
Bundang-Gu, Seongnam-Si, Gyeonggi-Do, 13636, Korea
TEL : +82-31-726-1585 FAX : +82-31-726-5070
Mobile : +82-10-5640-1586

WWW.joOwon.co.kr

TAIWAN

KUANG Yl TECHNOLOGY CO., LTD.
3F.-2,No.700, Zhongzheng Rd., Zhonghe Dist.,
New Taipei City, 235, Taiwan (R.0.C.)

TEL : +886-2-8227-8977 FAX:+886-2-8227-8955
www.kuangyi.com.tw



