o

IHUZEE 2010 HE EASEUE =2

TNL 7|8F =28 PCD S+& o[&%t PRE 7[AHZEeY LIls &4
TNL-Based Nano-machining of PR Layer using Micro PCD Tool for Mechano-
Chemical Surface Modification
*UMB L olFal ! fapy !

*S. H. Kim', J. M. Lee?, *J. W. Park(jwoopark@chosun.ac.kr)*

PeAddet 7)A A A g

Key words : TNL(Tribo Nanolithography), PCD(Poly Crystalline Diamond), PR(Photo Resist), Nano-machining,
AFM(Atomic Force Microscope), Nanopatterning

1. M2

71 A4 lithography (Soft lithography) <=3 A] Az} ® 9]
ARE glo] 3RV RS HEE olF A W FEHL
FAT AzEC] AHEHEGEY v gk 281 FHE
3 A3 shH S FASkeE A oy AfHoe=R &
A 7l AAE wEo] e AL oyt uhebA
FrAg lithography = AW ox  HA WS o] &%
lithography 71&3 213 A gl

Hoz AA & 4 flrh

3} lithography &= 9 8F4 <1 lithography 7} & <= 1+ 100 1+
uly olsle] AR AETHQ mH ARE-E O]
Prh@ H Fo 2= TNL(Tribo Nanolithography)S 7]¥+o.
2 71AFe WHo g PR o] YXkth?|(nano-scale)e] WA
=] E]d (Micro patterning)S 5~3317] $13ll PR 9] 7] Alg}eH4]
Ql AAo dis) Ade AAsHith

oo I

¢

F Lithography 2]
AHA] ek =223 PCD(Poly crystalline diamond)® &2
o] g3t 7IAA HHoE Y ALY vA HYES
Tsk7] 917 PR(AZ1512)9] SA& dotEs dYdowm
Fig. 1 o 22 43 #4& AL

PR ZH o A&+ A=<l (100) t-type (1~10Qecm) A g
2 dlolF(Si-wafer)o] Alxe WOl F71E 9 fUES
A AsE7] $3l Piranha cleaning Al 2 (H,S04(98%): H,0,(30%)
= 1092 1 A7 30 & 5o AA 3 F {F731¢ES A
Ast7] 98 253 AF7AA E&FAHEB 2), oHE Al
(3 B), #rAA@E B)eow FAE) o] F A ke
9 AAE 93l 5% DHF(Diluted Hydrofluoric)-8-<follA] 1
T HA F 52 Foll oF 1 3 AF 3IQlr). o
TFEAAEG BT 2H FE AAE A 10 E4Y AA
ZE AT
FHE A2 doly ¥ES PR ZEE fla =d
E{(SPIN1200D, Midas system)S
PR o =¥ F77} 1um o3&
HAI(10 %, 500rpm), 2 760 %, 7000rpm), 3 ©AI(10 %,
1000rppm)E A PR 9] =¥7} k5 ¥t} PR O =¥V} ¥
W AWMZ2 714 7](GLHPS-G Hot plate & Stirrer, Global lab)S
o]-g3to] 100ToNA 10 & &<+ 7FE38hd PR o FHo] B
T S

Igo] gEd MELS 249 PCD Y
AFM(XE-100, PSIA)E ©]-8-3}] TNL#4& F
v Ade] o5t PR o F7I7F 700nm & w 3] AlA
A7lEd o3t 2#o] oF 130.0uN FFollA EAES
o & At wEbdq peD AR iR E 2
129.9uN F-E] 132.3uN 7HA4] AzlA o2 F7F AlA A3S
T3l

oY o Me

B

ol
-/

il

A4 23

3.
Ae A3 Hd 790nm o] ZeolE A& HHS dAs)

Si—-Wafer
H,SO, (98 %)
2>v4
-, — oG
DI water / N
j etone
Ulra sonic \!4 — -
cleaner — o
DI water
=9
DHF ( 5%
DI water :/
[
— —— & — o
@
Sample -
- —_ —

Cleanning
process

PR Coating
-1st: 10s, 500rpm
-2st : 60s, 7000rpm
-3st: 10s, 1000rpm

S &

Baking
-100°C, 10min

TNL process

(b)
Fig. 1 Scheme of experimental procedure. (a) sample cleaning
process (b) PR coating process and TNL process with PCD
micro cantilever
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Fig. 2 AFM topography image of single line fabricated using micro
PCD tools. (a) under normal load of 129.9uN (b) under
normal load of 130.3uN
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Fig. 3 AFM topography image of single line fabricated using micro
PCD tools. (a) under normal load of 130.7uN (b) under
normal load of 131.1uN
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Fig. 4 AFM topography image of single line fabricated using micro
PCD tools. (a) under normal load of 131.5uN (b) under
normal load of 131.9uN
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Fig. 5 AFM topography image of single line fabricated using micro
PCD tools. Under normal load of 132.2uN.
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Fig. 6 Depth variation of micro machined surface according to
various normal loads of micro PCD tool.
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Fig. 7 Depth variation of micro machined surface according to
various normal loads of micro PCD tool. (a) CCD image of
TNL process on sample surface (b) micro machining process
using micro PCD tools
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