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Development of nano-positioner using fiber optic EFPI sensor

Sang Wuk Park, Dae Hyun Kim*, and Chun Gon Kim**"

Abstract

Precision displacement of less than a few nm resolution was measured in real-time using fiber optic EFPI sensor. The
novel method for real-time processing of analyzing EFPI output signal was developed and verified. Linearity in the mean
values of interferometric light intensity among adjacent fringes was shown and verified the sinusoidal approximation
algorithm that estimates past and coming fringe values. Real-time signal processing program was developed and the
intensity signal of the EFPI sensor was transformed to the phase shift with this program. The resolution below 0.36~
8.6 nm in the displacement range of 0~300 um was obtained. The nano-positioner with a piezoelectric actuator and the
EFPI sensor system was designed and tested. The positioner successfully reached to the desired destination within 1 nm

accuracy.
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Fig. 1. Schematic diagram of EFPI sensor.

&3t ?ﬁﬂolﬂ 7“13?%194 | E% 4 ‘Zl ‘%% —‘:r'~°?
o F-&3tA 24 5 A

2. M EFPI A A|AE

2.1, flYRIe} Helotol A
R A A ol whe A
F= o83 o] AT A7 ol E'iQOP dolut
= dave] des wA do

I=1{1 + cos2kd} )
2@y Fig, 16] VERG 45 EFPIAIA o) 79 7
9] 27 @ 40 ek ol ASKA I A

H"JOI wslshy 7HiA] S ERE o i deixjas

e A3 A7) 1,3 dEE B e B
= 4 () 2 AEa Feela vxAg & 4, B7t
E9hd 2] ()0 Fei= WEErt

Lw=A(1 + Boos2kd) Q)

AEg T G AL, () @ He ge F
= g z

e Zbe Ao wm, o] W 214 g9} W) ALTHe]

ET

o="2kd 3)
Ag_4x_dm,
AL & A @)

4 @elA ALE 714, 94 Wl olg w4
o oz B 4 Aok W .
sl st *~xwa1:m A uslsl 27 9
)
/\

i
8]
<>
W

|

ol ARl e] sk 13

Intensity

Phase

T8 2. B2 e v aue) BaNe] F 7T Wal
Fig. 2. Intensity variation from infinitesimal displacement
as the path difference.
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Fig. 3. Original signal of EFPI sensor with the variation of
cavity length.
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Fig. 5. Nmse signal of photodetector.
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Fig. 6. Experimental setup of nano-positioner.
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