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Non-lithographic Micro-structure Fabrication Technology and Its Application

1. H. Sung *, J. S. Kim(Dept. of Mechanica! Eng., Graduate School of Yonsei University),
D. E. Kim (Dept. of Mechanical Eng., Yonsei University)

ABSTRACT

In this work, a new non-lithographic micro-fabrication technique is presented. The motivation of this work is
to overcome the demerits of the most commonly used photo-lithographic techniques. The micro-fabrication
technique presented in this work is a two-step process which consists of mechanical scribing followed by
chemical etching. This method has many advantages over other micro-fabrication techniques since it is simple,
cost-effective, rapid, and flexible. Also, the technique can be used to obtain a metal structure which has sub-
micrometer width patterns. In this paper, the concept of this method and its application to microsystem
technology are described.
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A4 AR Bol AEHIZ Y= viMgE ¥ A&R5622, FAMdolY FUAIELE Fou
TEE AF7E2AMT LIGA, FTolv 1nauA 2 Mol E He=2 39, J1EF IRE
o]&Hl, X4 §& ol&dtE diraAA JE1-4]E A4 g Jterde BREY A F9 BA
E 7 ok o giadg JeEL AN, Ak oA AY7lee w3 2 A H(micro-contact
X A, o)A 5 F AlxE D aligner 5 Al printing), 7] A3 3/Z+] (micro-molding/imprinting) [7-
gEt /R0 2o T3, FAEAL guA Y 95224, ZEviy F&d olgrtFIY Y
ntaRF3Y5 FFY 5 EF4F FYEL "ew 2ol BE9FE, olP(release)FTF A A FHYWH
sl A)FA| o}l @ol Agd BT opyd, A Fol ofd HAsor T Hojoh FARA
HEEd 5 UAAEsE JaM= NZ n2aE Ho]Z g ol &% vAIF7I£[10-13]12 A A
A Zsfor ste EAZE do] GEFT dFALd = /A& A, FU4 HE 2 FZRE AFE 5 Yes
Agaht gFFT APl Bt Ed Fol oy, HARAYPAo} FREAZE AT
7}87bes AE7 diRE AalE 7)¥HA) S ilicon- 4 &57F o =gz, A5 A & AF
based material)ll WA JYvi= dHE S A71% & A FrHE9u7t sl ole} Hof,
o, olEd  glazdn  vigd oA A ATNEFY olE g EEL ol & gR
AR HLMEF EHH AT didEn AFAALo e JHeAd  PFolv  ARAAH )
A0, HIE - DU PG I R v S HE dn AA dgd HEs7ds FAME,
uiAd g7, FAVE A A0 Z(SPM, scanning probe AREYgE T AR #HFdlor ¢ sieH
microscope)S ol &€& JVxsig Y FisEl EAEol Bo] gob Utk

oA gdFEol emdet ojgigt WFAoERE, B dFHAME 7]&Y
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TRE AZ Aed 712MEL Fig 1| o Eole
wiel ol AmgWe] FHEA T RIF
qges & YA LE(resist)S HAAAZ 3z
1 (o2 o E oA Htip)e °l&, B I&
7tete] |-FAED A4 vhE A4S Zr-8(abrasive
wear interaction)o] <3} AH Alg9 HUFLE
HYA7E ZIAY HIYHE FIA AATH
ol#idh wye dA MLFd o A FERE
A27)E FAA 7 BAWAC] Fdsta AHst
Zpasls £xddA wate FHPol gloy,
Aol & EA2A AR HFF HEFH
= ¥bur) Z JHF EE vhEE AETRESL
E F Qud, <2ds AdEHE  HHd
Aot ALzrl JwxA @ oleEld
ZAZ AZsy] ANAM, FEE Ao o3
ZAAZMEE HE EE gEnhe MdEHoe=
AASS Qe §E At

ojdt WL olgstd wed sAFHEY
HogE #HFdol Eisd /FAHFES AAY
Qo AN ZHo we} 1FYv](high-
aspect ratio)Z ZE 3 AY VAHTERE A Fo|
VestA doh =¥, A-IE e e
AEW oh)E}l g FEHABNE HEIed
2 QHE HAct ol dWyez A
ol FZE D MF 8 (micro-mold), T]AFAIANE
(micro-fluidic channel) 5ol &% 4 Urh.

2 uAstEHe  @Ql(single asperity) 3 T2
Wi (thrust force)®] Ao} o8 F&HEY vEg
Aojsle stEPezA, wpE 4 slEdA}E
AR FAAFY AYgHor & g4z A
@u Bo HIHoT wiItFed £ F
AtkE JIEAE AXIE A2 AdY
u| A 7tE o]t}

P oz
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by tip-resist abrasive interaction

Fig. 1 Schematic diagram of mechano-chemical process
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2.1 HEER

o F= tEe A8 24 A A 25
o AHE 77149 AEsE FARHEAnAE
o] gt ulAEHENEIE IFEAH @EA
tlololE= (WA S5um , A% 8000~10000 HV)}
oK 2A 3 & AY Yo A{elo[E (o]F
AYE: 60nm, Hujol&AE: 25mm) 7} FIFE
vlo} A 2 o] 4 t(micro-stage), 7t&AlY  wjEHE
BAAsA AL F Y AYALEE FAIAC
2R FEAEA F77 A 258 AZAAE
i, vlartge]l olFojFr. EYojdFoole
o] J}EARE ZTRadYE Fio ddte d2
44 ¥AE F Y= Aok EE,
AUA LYY AAHe 35S HEYAA
71Ee) WPHE T d3e g FFE A,
FA 3R T

%, o tA3 #"d € F2E A
g H7 A5t FAGAEAAE
ol gaded, ZAHNTE H&  dolojr=
(A ~150nmyo] R ztE AEHHE ARk

2.2 A /2| X| A E(resist)

ABoe=zE=  si(100) ¥ si(100) Yol
A 8] Z 2H(E-beam evaporation)2 2 HlehZEZE Cy,
Au BEABES AHgEUch FEFAs 4 o
180, 250nm ©}t}.

YAZERAM = A9 Ay, MAIATFE
3 EEW, 8% A#RdY 5 A%d AEE
ZES A, d-e g4 2 ALESHelAN sio,
7} A Ao mE(4], FHEHZATY S0,
7 : sonmE AFEER L, FEURS YN
HDT (HS(CH,);sCHs, hexadecanethiolate) SAM(self-
assembled monolayer)S 7]&2 dAFEE Fd
a8z TaAA2E  FRIY [16,17] T8
AF&3HR T 271 &2 A HSAM) ] FAE
dipping time ©° w2} ohd ZHFAEH, & 47
AXMe ¢ 2-7nm FAZ F&sto ALE3IT

3. Agdn ¥ B9

F&A489 AL, 2 dFe  HAgdF
4151 FEERAE 2283 (plowing) S
o] &3t A 7}Fe F B Y(debuming) e
Z2A2E o]&IAT a2, oEE WHegE
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TZ2EE AF NHAFYmold)cE2E F8F F

goelet gzac

A
[= =1

3

£ 200

E

% 100

I
N R A B D Ry R e m |
0.0 100 20.0 30.0 40.0 50.0 0.0

Scan distance { pm}

Fig. 2 AFM images of machined pocket on HDT-SAM
coated Au/Si(100) surface
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Fig. 3 AFM images of micro-grating on HDT-SAM coated
Cu/Si(100) surface (4 tm spacing)

i

Fig. 4 SEM image of nano-grooves on HDT-SAM coated
Cu/Si(100) surface (1 tm spacing)
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