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Pattern Fabrication on Si (100) Surface by Using Both
Nanoscratch and KOH Etching Technique

S.W. Youn, J.W, Lee, and C.G. Kang

Abstract
This study describes a new maskless nano-fabrication technique of Si (100) using the combination of
nanometer-scale mechanical forming by nano-indenter XP and KOH wet etching. First, the surface of a
Si (100) specimen was machined by using the nano-machining system, which utilizes the
mechanism of the nano-indenter XP. Next, the specimen was etched by KOH solution. After the
etching process, the convex structure or deeper hole is made because of masking or promotion effect
of the affected layer generated by nano-machining. On the basis of this interesting fact, some

sample structures were fabricated.
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Fig. 1 Geometry of Berkovich indenter
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Fig. 2 Schematic diagram of the experimental procedure
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Fig. 3 Nanostrctures on Si (100) surface fabricated by
using the nanoscratch (normal load 5mN,
scratch speed 10zmysec) and 10 wt.% KOH wet

ething for 20 min
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machined under the normal load of 5mN
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Fig. 4 Section profile change of grooves machined under
the normal load of 5mN before and after 10
wt.% KOH wet etching
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Fig. 5 2D and 3D AFM images of Si (100) after
nanoscratch with nominal load of 5mN
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Fig. 6 Nanostrctures on Si (100) surface fabricated by
using the nanoscratch (normal load SmN,
scratch speed 10gm/'sec) and 20 wt.% KOH wet
ething for 20 min
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(a) Line patterns on Si (100) surface
machined under the normal load of 5mN
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Fig. 7 Section profile change of grooves machined under
the normal load of 5mN before and after 20
wt.% KOH wet etching

23R AFAY FARFTE FAAIE TEAY
718 o #2AE F o, YurbgA dEE |
Zz ARERETe] dAYEEAR A FAVE S A
& #ggch Y 27 golA 2A Berkovich J9E9

22 oF 4onme 9AE M 72 Hol Y] dEol
o} o33 gED gue eI A AR
#HIndentation size effect)s ‘= dlEo]Ad AlEelA
delzlole] e A el Waz 2AHE £ g

gFol KOH Az (KOH &, AZAzhe] 4
745 32A9 gAd vlAe TS 9 AASHA 24
&z} gk

4 2 &

Nano IndenterRXP9 ~3#x &43 KOH 477]
& wEstg oA HES Atk FAsEH
3z 2zt smN 9 10m/secd] ZHLE 7
2 S (100) THL 10 wt.% KOH -Sole]A 2083 4
A7) A3 Zo] 800me) ¥o|7F 12nm}] FERAE
AL F ANTE £, TLE 2N 71ER Si (100
FHE 20 wt% KOH S0 2083 4)ztA)71 A3
o] 2ume]lX Eol7} 600nm¢) FERAZ o]Fox HHY
AL F71 Ut Y9 dzRy 4" T2AY
2 o)} £A%F 2 KOHY Fxo WzsH ¢
e #FE £ U403, 71AY 7HEel g3 HgE

e de e

(1) 323, AGA, o1 &%, #3E, 2003, “H=dZdE
gaady 71y F3FYTHIYA, A 0¥

A3E, pp.1o~22.
(2) Association SI, 2001, "International Technology
Roadmap for Semiconductors (ITRS),”

http://public.itrs.net/Files/2001I TRS/Home htm

Q) FYM, AEA, F4¥ 2003, “Nanoprobe 6871
e f2AUFe =], A 2048 A3E, pps~14

@) 33, F 1998, “F2UAZ passivation 8 Si
(100) BB AFMS o847 Uxzrle] Aud
Ao #d A7 F=gesA|, A 119, 3%, m.
370~374.

(5) Campell, PM. and Snow, ES, 199, "Proximal
probe-based  fabrication of Nanometer-scale
devices,” Proc. SPIE-Intl. Soc. Optical Engr., 3975,
pp. H43-948.

(6) Lee, HT, Oh, J.S., Park, SJ, Park, KH, Ha, J.S,
Yoo, HY., Koo JY, 1997, “Nanometer-scale
lithography on H-passivated Si (100) by atomic
force microscope in air,” J. Vac. Sci. Technol. A
15(3), pp. 1451~14A4

(7 Morita, N, 2001, "Micro-fabrication technique of
single crystal silicon by using combination of
nano-scale machining and alkaline etching,” J. of
the JSGE, Vol. 45, No. 6, pp. 275-278.

{8) Chen, L., Morita, N, and Ashida, K, "Maskless
pattern formation which used alkaline etching and
nano-scale cutting by using friction force
microscope,” J. of JSPE 2000, Vol. 66, No. 11, 2
3~21.

(9) Ashida, K., Morita, N., and Toshida, Y., “Study on
nano-machining process using mechanism of a
friction microscope,” JSME International Journal,
Series C 2001, Vol. 44, No. 1, pp. 51~60.

(10) Ly, CJ. and Bogy, DB, 1995, "The effect of tip
radius on nano-indentation hardness tests,” Int. J.
Solids Structures, Vol. 32, No. 12, pp. 1759~1770.

- 451 -



