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This report deals with an xyz-stage for a nanometer cuiting device by using a Stewart platform type
parallel mechanism with 6 degrees of freedom. Stacked piezoelectric actuators are used to change link
length in a prototype. The movable range of the prototype is 100 um in the x and y directions and 20 pm in
the = direction. The table motion is controlled by the induced charge feedback. The displacement of the
prototype can be conirolled by the induced charge feedback control as well as by the displacement
feedback control. The motion error is 16 nm in the z direction. This stage is applied to a positioning device
of an atomic force microscope (AFM). The grooves of a diffraction grating are observed with goad

linearity.
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Table 1 Cross-talk ratios and pitching ervor
Feedback Cross-talk ratio %  Pitching
x/y =y error_rad
None 19.6 8.2 1.2x107
Displacement 1.7 39 L.7x10%
Induced charge 3.5 4.7 1.7210°%
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Fig. 5 Example of displacement control

FEH £ 10pm, 43 AEHE :Snm, B EEEE  40kH) TRl
FELE. avba—SOlEsr o0k 1 LT, RREMER
BN THE SR To7- 78, WO TisEE
SEho-, #F 1ICHE S ICBIT3 2 FEOTFSERERIRED
HBLD y FEOBSEETRT, BEER T —F/2
IR M7 4 — R EE RS OMEREERL
o, EfRERIC & cllEL A e F L rlERE 1 IS
RY. AFM ARFCERESNTWEF a7 EEE
FCEHEET 107 ad BEMETHBH, BIELER
TP TIENTR OB EE TS 10%ad OF—F ThH
27,
2.4 BFMHERHE~OHERA

AFM IZE BT854 0OWRER 6 (TRT. 7Tu—7
|2 Seis SN, o B o e — R RAFlLi—%
vtz ArFL -0 EST 200um, ERhETT
0.16N/m Tha. HrFlLA—DEfiEfcilxT
MHLT. BRBFICE 4 HEL ARV, X
II3IE R 635nm O EE{FL —FE .

= fhdF RO SR E T A his, TR M
FEREPTHELL. BEHDE U2 O(00) R {E
ML, F—7 /iR 10um, Bk 5Hz O= Ak
Tz HECEEENL 7=, EMEE 7 12T, B 2
B EBOERETRL, Hlld 7+ 13RO HAE
B4R, 74 A A4 — RO AEESEORE T,
From T A ERL P a— T LR BN E, RN

Semiconducror faser
Quadrant {5W.635nm)
photo detenlol‘&

v
o~

Specimen Cantilever
<
) Probe

rd
T
able Link

Parallet tink
Basge platform

T T

Fig. 6 Schematic view of atomic force
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(b) Induced charge feedback control
Fig. 7 Force curve (PD: photo diode)
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