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Fig. 1. (a) The total cross section for the scattering of 100
KeV electron, the photoelectric absorption of 24 1:\
(soft X-ray), and the coherent scattering of 1.5 A
(hard X-ray) versus atomic number. (b) The soft
X-ray absorption coefficient of some materials.
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Fig. 2. Fresnel diffraction by a straight edge. (a) Its geo-
metry. Y-axis is in the image plane. (b) Its inten-

sity curve.
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Fig. 3. Penumbral blurring effect by the source size and

the resist thickness,



(AFEE) Sadeld Fehxvtol A TE-

micromeler
vacuum chamber

(16 Torr)

/

e ]
targel holder
vacuum
pump - Mo largel
0 e (10w
-—
‘\
A il
1 lens
| SRR e
7 S ~
’ RN
/:poc!men‘ ~ \
P filtar o fomem—
' rosist” ubsirte]
N . .

—-— -

Fig. 4. Schematic diagram of the present experimental
setup.
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Table 1. Experimental procedures.
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Fig. 5. Transmittance of aluminium thin film. (a) 0.13 #m
thickness of aluminium. (b) 0.08 «4m thickness of
aluminium.
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Fig. 6. (a) Nomarski image of the replica of a mesh. (b}
SEM image of the replica of a spider’s web. (¢)
SEM image of the replica of a red blood cell.

ok ARl A AelE g wet ZA slef Qe el 9
£ 0]%f 2# A7} oh3 wlubel) olglE resist 9
TUEA SEM AF¥E w) 47 7olct, Fig6le)s
HE79 replica & 4ol 2ofo] HYT efatect

FF2E BolX ghEd) 2 ojfe HEPs} do| glm



(AFEF) Shaola Zelzvley wgg--—HEY -

gAegle] HpgAz sel ol FuT T g

uH'PvL_ ]—TL = 1’7}-11 O]-rr %‘% X-ray \"101:()] 0}21‘_!5_

Tilﬂ 2um FEel ARl HPTE FEE FAs
ot ehul 7} b4 EA 047 whEolh

25
% Sglol At 0.1 um olstel Relsg dglev o2
Mol Aol olak 2 Wt 930A0% Ay Aset %
% & gk,

=] = o O
A3k o2&

v. & 2
1GW #F3-3) Sxaol=E Felun] (Mo) TH A
£2)7] Fepzeold A, o FejRulRRE wE
t soft X-ray & FYog X-ray clo]l2aAazsd
stadch,  Soft X-rayol ®& =7 $2 PBS
resist & AHg-sled 289, A=E, HH79 replica &
PBS resist 2 ¢ic}, 0.1 gm 3719 AA9]E9] replica
oAl A3l ARS odolel, B Aga7lolx Falsol o]

HER -

5]
o} ololl oS- HEEE Salaistet,

(1
(2]
(3]
[4]

(5]

(6]

(71
(8l

51

°38k2} Fresnel 3|4 4&
930402 Ag7n

lu
N
2
o
ek

[}
H oo o
ol w
3.

Wolter, ef al., Annale der Physik 10, 94-114 (1952).
P. Horowitz, et al., Science 178, 608 (1972).

Ralph feder, ef al., Science 227, 63 (1984).

A. G. Michette, et al, Rep. Prog. 51, 1525-1606
(1988).

o, Masteg, ARFHeredd, AE,
pl4, 19(1990).

AT, uhAbeslEE, @FsssEd, A,
p42(1988).

H. C. Gerritsen, ef al., J. Appl. Phys. 59, 4260 (1986).

L. F. Thompson, et al., “‘Introduction to Microlitho-
graphy”’, ACS Symposium Series 219 (1983).

Contact Microscopy by Using Soft X-ray Radiation
from Iodine Laser Produced Plasma

Byoung 11 Choi, Dong Hwan Kim, Hong Jin Kong, and Sang Soo Lee
Department of Physics, Korea Advanced Institute of Science and Technology
P.O. Box 150, Cheongryang, Seoul; Korea

(Received; February 7, 1990)

Laser plasma was generated by a 1GW iodine photodissociation laser (A= 1.315um, E = 12.7]) whase out-
put beam was focused on a molybdenum target surface. The experiment was conducted in a vacuum chamber
under 10-5Torr and several tens of laser shooting were necessary for sufficient exposure for the PBS resist of
1 m thickness. Aluminium was coated on the top of the resist by 0.1 m thickness which acts as an X-ray
filter to cut off the visible and the ultraviolet lights. A bio-specimen was put directly on the aluminium coated
resist and located at a distance of 3 cm from the X-ray source. The replicas of a steel mesh, spider’s web.
and a red blood cell were obtained by this technique and were observed by Nomarski microscope and SEM.
The limitation of its resolution is determined by the X-ray source size and Fresnel diffraction effect, and its
theoretical prediction is well matched with the experimental results. In this experiment, a resolution better

than 0.1 um could be obtained.



