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Fabrication technique of nanosample for experimental demonstration of

holography with extended reference by autocorrelation linear differential operation.
(HERALDO)
FEH AT (B4)

Sawada Kazuhiro

Abstract

We developed the technique of fabrication of
nanosamples for experimental demonstration of
HERALDO. The patterns of object and reference are
successfully fabricated on the thin membrane film on
the condition of 100nm~200nm width. The high
contrast of the edge of the line slit, which determines
the resolution of the HERALDO, was successfully
fabricated. In addition, the nanosample is consisted of
the Au film, Si3N4 membrane, which corresponds to
the holographic imaging system using coherent “water

window” X-ray.
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Fig.1 Holography with Extended Reference by
Autocorrelation Linear Differential Operation
(HERALDO) [4]
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Fig.2 (a) Finite line Dirac delta along the direction of
a. (b) After applying the direc- tional derivative

along & , we obtain two point Dirac delta functions at

the line ends.
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Fig.3 Default sample;

Si: size (Smm X Smm), thickness (200nm) ;

SizNy. size (500 x m X500 x m), thickness (100nm);
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Fig.4 The side view of the nanosample
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Resist: ZEP520A 1drop;

Spinner: 500rpm Ssec, 6000rpm 40sec;
Baking: 180°C 2min

ZOTREZ 2T, B 580nm (2,
2. E&Jt (EB lithography)

Vace 100 keV;  1,:100 pA

Scan area : 600um, Dot number: 60000dots

3. B
Development: ZEP-RD 40sec,
Rinse: IPA 30sec,

Dry: N, gas

4. LERBEES

Base pressure: <5x107° Pa -

Film thickness: Ti (5 nm) /Au (100 nm)

Ti Deposition rate : 0.1- 0.2 A/sec at beam current of

15 - 25mA, Pressure : <3 x 10-5 Pa

Au : Deposition rate : 0.8 - 1.5 A/sec at beam current

of 20 - 30mA, Pressure:1x Pa

5.  Lift-Off
- Remover : ZDMAC (Zeon Cop.), one night.

- Rinse : IPA, Imin. -+ Dry :N2 gas dry
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Fig.5 Successful nanosample including the two line
slits on the 100nm width and the character P pattern

on the 200nm width
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Fig.6 Enlarged view of the reference slit

The edge of the slit is sharply fabricated.
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